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TPT cKfll ft? 

^ 'fifty {«iisly iPnw gyr ansra # 5»^^'3niyH<ti gsicr ^f, ’w, 

dlVdy A xnl^) TOTfemf %t » ij^y agmi 5^3 i^«r ot*fh?sp’ 

^ vq Jf ^ ^-*5^ TFT 1 1 fT^f ?ppFr »P5f ws TsftiT gst ^ anft w 
arftiw t, # 

1 1 'Tg’afFft ^ y>iiife<ii if ^ tr5nfh«i!;-*iircft^ if triift 1 1 

3F*I TT®^ gft fcRT if, ^Tcff ^TT9r <?t 9lcl9W »ft>l)ic1* 4t?f9>5T ^ •Mrrera'S if fcT^ aS^raT jSftF ^TSnfipff 

# ^ gft ^RW15, qinRIcT ^ ftftqiTT g^f *fl=TI ^ i I 

^ '***'^^1 a(ww<»di3il ^ >5*! 3tR:% ^ ^ ^ 

^ it yrapft. q^qUrH Tja aiPrait {«bRt<l) 5Jf^t if w«|ft#d| jT5Rft,m^ 

igTOT^rar ft ftaai a^f ®irtt whi asriT w tfi # i Faftrrf 3F«r tt®^ ^ aft^ 

vt ^rfiffa a5T% VI ®if'l^^l«# ^win vrai iH . apwi a^fpi if /^.. HRftiia gwar 
agroWt V5ft vrcqRr tja wP»i ysnftpit ^ vi^ it *t^ (qa wfevi ) 

^ vi% aft ^Rrff ^TVcft 1 1 

Ttt^ yft^^ ^^iPtv wtRt vt 3vrja?r ija 3aitv=fta 95q;aF anr ^siiipiT 1¥ *tTTft ^ ^ 
#it at apta'itiRt aft Wrar aft aiftay m ir aafit atf aasr # i i^?fta<ftaaTqa a4<^Ria1 ^ 

ft^jray <j^«^ aftstt aft Tan ayr^ aft aia asset ^ i fo-g ^eit aia: aawia it iifta star ^ assi ^rai ^ 
1 1 armaa ai^t ai^ta ^ aicft aaFT% ipt ail^ aafiW 
afty K asa an f^y^ ft®tt ^-efta a?iayt if ^ l^iPt* aaftr. ftf^ vr^ a^ar 

aif'talBiaft (Oitfev aftfta%ft5fFT # iPff if ^^frtaa s taf twdT ^ aram 

afttnaa? aail^w ifaal^ aVwn ftai t i : 

aro^ asT ffitfia a^ amm t fip 3aasT arifas asT^ 3ta^ 3eaH aftr ftasta aft ^ if ilfttr % 
, 1 1 ptftnj ai^ it ^ as aaraftat Tja ag-af^ ast 3*TTe!T qa aicRtT TFT # ^ 3i^ 3a3t ^ aft 

JFRTT T^ if T vt fit a^ Wt iar^ asFasT- ^ aita v=g3#f aft 3^ assi an aasar t 
I^TiF'daW'w-t^gt'iri sm a ti S taftafa 3i^ at aiiaw at stftrv it afeas ataiaa iji ana aiat 
asrat agwr aft ftantiFgta ' 5 t^ ast ft aftaiav 1 1 fa^ afe anv tnitTi®?it if ftf^aar aft 
^iftRT ayT% aft Ti<ta ftasitf ^ asr a^tartf aa aiar ^ tst t at Aft f ^ astat ctpw? 

TiaftTfsn^^t I 

* 76 % MTf'^a ft^i=T i»Hw. ayf if awv ny 6 avitt 1989 ait fenr aar j R« u ji *«< t << aw«i i-: i 
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1 

ywjRfaF ?!R w>?t. »Ti% ^ 1 1 viw wr ^ 

^ <| 1 ^ ^ ^ qn ^ ftgrr i w yr ^ ^ w t¥ grr. to. 

yi«tid«^w^ (#^l€?r) ! »^, RFft. ^ ^ wi t^sraif ^ ^ TS^ 1 1 
ftijfir # ti«?EI«t wm ^ ^ ^ git xjg ^sicreffift ^ grftr gfarFn 'ft 

Ti5*r8!ftg3ITO«Tt I 

^ ^ t^ragft #TOit ff fts# 'ft gprsiMt gst gstf ift jbRt gfgHT 
3nmi^i^f^^3ft^f’a^Ri^ftiq^3ifRfir3ng^ 1^tngi^q^gpT^>^g5T%^ 
3igR% ^awR ^ w?ft 1 1 

<F^«t 31IFT :^#g[t^ragft^ftTOit^fg=5T#^3ftr3g^wg|agregjtf^'ft’3^ 
iifanFfi gFs%r swm^ 1 1 git •i^t'naft g?^ git ^ 

'3tgnT3i'w#?Jtgmg5K^f¥^ftg^'ftgtf[!rtm I'^ritRTfirfij^gjtwgR^gi^ i 

^ gftg I^TT xnf TTK^Ig OTFit git wfti 'qg ^Figit -sqgRn gsr dif^tg Ti^g wgsi^ ^ art^gjTC 
^w^angrt i 

^noft i ^ g=g gFit fgggit ?git gR ^ 1 g^^^ 

gwR git ^Itgraft # giFc 'ft gn=fft ^gn ^ git anggggjgr 1 1 ^ ^ g=g 

mp i u fi ^ f^ 'TR^ 'j^-'gg »?gr ^ 1 1 gj?^ 5>T. grnftjgi, %tr. gw {?nfgT). %t. 
gfggft iidt, gfegw. Hd^f t giH gatfl anf^ ^ ^ gw wift 1 1 ^ g=g giProt gn wmr gsTW 
awm fggit WTR Twg 'ft tfepitg 31^ 

g ^ fil RT ^ git gte ‘gw gftgf^gr nfw) sHggr gftggsR ftgpf {gigtft'^gr^rf) gsr 
gitf gsT^ ^ gift f I gf g^ ^ Tjag: gw^ftg ftw awgr Twjtg asTR # g w^jgt gg^ mg w 
^ ailS^afnft 1^ gi% 1 1 ^ wpit gg t fig ftp^ 'ft ^-'ft ^df gif gVitl^g^ ^ 

gmR gi^ ggigf^ grftq gFgiRpft gg ^ ^ogarw a:R#R itgsT 

#g giT grgf ^gR ^gn ggng gsTW n^flg ffeg ^ i^ gg ■a^ gw^tg fggi^ awgi tr^w aaig # gR ^ 
gwiftRT gRW 1^ q^gig agw # i 

gw^ "^iFT 3 <W wg ^ gn^ gr ^91 *gw ^ ftnpcf qg '<i<<tg aiipif ^ wrt 
gr^ ■^1^ Www ^ gg i f^qg^g^'ftf^’ftgftxft i 
Tw; git 'figtf^ Wwar ^ ai^w g? 'ft f^wfftg ftwr rht airoggy gr f^ ftro ww gw gw 

ftiw% Ti®?ftg awFT afrc 1^fw% gw^tg INpr wte gn% Mileq i gf g»*f1 if g’^ 1982 Rg 
gsgr^w g5T^ gt^gf (^RTO gife^ qgg^ 

^ gft ^iiiW W*ww git g^ ^ f^ f^ 

1. iPRfifRt (gRFiflg SftT Tl®^ ^ITFft) ^ wpcR STTOg^dT W<.<^ 

^gcjft^gRqwwn:- 

g^ i982ggyiPTi^Tw;% 247 gw^ft^gR^ 54TT^agiH<wiftigft|[^^. ?g^d<’ Tf<id 
TT^ ^ 'ft'ftf^RP ^ gg RWT 3 viRt^id 'i-'TPT cHul^d ftwT RT ^g>i *11 1 f^Ejgg angJcH ftw 
^ «n ftp ^ ^itlt«gy ttiftwgr ^ gR% ^ ^RftpraF anggggpw *ft i ^ ^ 

gf 1987 ^ 'TO<^ gw gftg ^?wh (gi?^ gn?^ 3n«g ffegr) fa*” q* 

ai r g^Rg ^ shtor tr?[ ^ ■ 3 *ww ^Iftigy Wtww git diftid gR^ ^ fciq I^h (RRgft 1 )ai 3 ?iR gw^ftg 

ftfST^t ^ 
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W 1982 301 651 

^3tw^]»i 1988 448 (66 Ti«!{m 31IH, 382 

gftr yi #cfi[rar 4Rit 4 pt % 9iw i,4iooo ^ 1¥o ifto f i Fi«cfT! art! w f*i 

?[5t if»r wp(||?ww 34R5W ^ apiT ^ # I #m f^rr ■?sr fw t % ^ 

wimi Tm wvkI (sarr ¥t ^*mft t. wmit ft«rflr vt arpm'V # i wpt 2 ^ 

(1) 9 m 3m% aiftwTO ^l5r it 3R5T«r uif^ 

^=^rw»T ^ ^ fa? 1 = 4 ^ aftr amypift 1 1 w<w ft»n^ 

ajiRraw '^, *iora^ sfk^ ^ 3i«Bft # ^ !¥ 1^. 

anwT ak #imi|[ 

0 jaft gi t ^rifewr tpt ^Ht yr anygpt ya anmr ’TC ftwr w t fit? wim ^- 

^ (wrH) 'jSoh ^ 

.„''' , 

(3) if ^S^cftsRT #5r ^:«nPjfr it ^ # wws »tt %T-^3if^ # %sh 59<t #wr ftftraw 

wiPw w . fw w4t lit 

ft«fd 4i«R( ?irt ^ ftRT ^ ^WIT f I 

(4) qftrer^ ttig. awr-^^ff i?t «i#g^T ffHft tyt airapm- ^ti i K ^ if otw! lit atfty 

HTPft »Ftt t qqW f ^ if anft <ft iw fr ^ 4 > ft « fi i Rwai 1 1 

(5) ^rifew«?r^ if 4 . 6 % ^wg r ^Hn ^i 

2 . ^yicf^<titil ^ 

Ml^t ^f*naft if 30% 'JJTPT 1 % ITOJt OT% ^ »TPT 1% 

01^ tiii 0^01% 0% 05T4%Rft it%t 1 1 ^N! ^ laisiBr 1% is% w?pWt f~ hthitwa^ o% 

^^64# I _. / : ^ ' ■ ■ *■ ' " 

^ *% 3F#fRr 300, 0wq;0f3%00 3I#0|^W0FC,4M|^ 0% 

if ajftram ift ttowno ^ wf 30 % 1 1 oi <o%^ iiwf»(t m % wm- oftw ^wot 0 * 

TT«??0 OTRt ^ ftor wft iwt I 



l¥‘«Wdl t ^ 7 


^Fnpft 2 


9llRl<f:^ 

■\ 

^1988W 


IdMGfW! 

ftgTC 

■atiH 

■' / , ' 

, -I**! ■ 

ftisir 

(^ftjoTfto) 


I ^ ■ ' 

" ', .2 ' 

3 

, ; 4 

' 5, 

6 , , 

3iRr;i^ 

2777000 

0 

15 

6' 

„ , . 

awRWfT'aro 

83000 

2 

4 

9 

15 

STRIW 

78500 

• 1 

5 

4 

22 

fttpr 

174000 

1 

16 

5 

23 

’fim 

3800 

0 

4 

1 

4 


196200 

4 

11 

8 

16 

9R4i*'Ii 

44200 

0 

1 

1 

6 


56000 

1 

■ 28 

3.- 

27 


222200 

3 

8 

1 

20 

<Pilcq> 

191800 

3 

15 

6 

. ;'25':- 


38900 

3 

12 

5 

18 


■ 442700 

11 

31 

13 

48 

»igpn«i; 

307800 

4 

23 . 

■ , '^12 

40 


22400 

1 

0 • 


' ' 5 , 


22400 

2 

3 

' V' 5 

6'”’ 

ffcl^ 

21100 

0 

0 

3 

6 ■ ■ 


16500 

0 

■ '3' " 

1 

"7 ■ 

-spitm 

156800 

1 

21 

4 

29 


50400 

0 

5 

1 

9 

<MWH 

340700 

2 

23 

9 

35 

ftiPWH 

7300 

1 

4 

2 

8 


130100 

1 

9 

8 

24 


10500 

0 

2 

1 

4 

3fR^’arJt9T 

294400 

4 

17 

8 

30 

Mfitum'^iTRT 

88800 

3 

16 

4 

28 

diOTR-fWl*rrc 

8300 

6 

94 

17 

21 


1000 

0 

1 

0 

1 


1500 

0 

1 

0 

1 ' 


200 

. 0 

0 

2 

0 


54 


372 


148 


503' 
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igti i' dcq qy # 3F#Tff ^ ^ wit ^ aagrr % M|iii (tft wi# ♦ 1^ fap^ 

3!^ S^Fit ^ «?i^ 1 1¥ TIW # ftpn f 31^ OT|fW W 

3n wcT I 3nn5<"r i < ^ ^ *teH *t ggsfecro w ’jafnwr ^ mr w f . iprorcCT wr 

wflFr lit TBrrer # ^terR ^ tft ^-<?fiiRt ^ ftwr rt wwr 1 1 wit ^ 

3Teqf^ «RH # ?PKR fip# RFT *!#NrHr M^ft ’FRT VI '=^) nv t w 3:% wrai v^ 

^ 3ir vt wr RT w?ft 1 1 ^ *VR TWR itR f¥ lem- # *!m tiT M 

FIV«T ^ VW # %H. RR 'Jpl. 

3. gcfiOT ^ git g=R«#lcT 

^ git q^t ^ vg Mt gjar gsirsfW gir 1^ 

.Rg w ftp 3il w % rtvt ggt vmgi ^ i ^rawtRitf- gvc^ {wm) 3W gNw *ttr vit 
(5RTTg)it^Rgini ig%gg^Rfi(R^^i^RivTg^git3iiwvmtf^ 

W RM «IT I ^ 3Fg IJlMf ^ Wi^R, ’^igft %TtiT. 3ftV5T. %I VT TO V!^ t, Vt 3W iNr qV :R|R 

^ ^flftRT g^ f , Rg gg^ 3 ffto g^t ^i i ^ qv ggtg qv iRg gi^t WRftg nw g^ 
1984 grtR ftsgr w i ggigg itn?ft % ^ rtvt 3iit gfeqi Tigitg ot(r % tot “^til (5 toet 

3 ftr 2 g^) TOTO qv qrai*^ v gig gfiFt g^ i ^ gig^fciv-vg M 1 1 3 Fg ig'gsiw g*g gnPwil git 
TO wfiiid ^rat gg^il^g gsr^ gg ggref ftpgi rfit t, fiw^l % ggi^ gi^ivi^ t 

4. qiM 311 H 1 g qrog gtror grcTHi 

^ Mt g=g gHt t gft gigjftigs' to gftftRi ift gtfl g^i |f i toupto#, 'Witfig 

^ 1 ^^ 3rgg #i TOiFit (^feroRt) gftftRi 1 1 prf^ ^ 

aragi grortti awpit ^ giR% fq fggft gyr gg wraf ftfigi giHi g f^w% gw«g ^ f*^ fiwEft it^fisg 

^ if groifftg g5T% git ^tHiggi ^ Tt 1 

^ WR 'Ti®^ grofR ggg gtroi’ gittgf'TOgTOtififTiqg!R#grtggrWggw 
gn ggi^ ipn^ g^i gR '^fi 1 1 gf gf gft gw t igy TOg 3TigT?ft gft TOPnait #[ Tfgn: ’•It fg^g 

ir gst atnggw qg 

ftan TOR gt isiMt ggT, gggnnr, to gftiPiftr, g^nPigr. TOiTOiRglt, totowr, ftwr^ afit TOi i ilt i gll 
viTOgHPRTgrt ig^gniRt^f^nwT^aiEfWtgtgiti^ 


Q □ 



Vi|nana Parishad Anusandhan Patrika, Vol. 32. No. 1, 1989 


?rT%r 3TTfjft?iT 

ftw »ftqT?T f»T«T, ^'S SRTRT «{WR?rar cW w’t? f^TK g«RTT 

1J?T Jjftar H?*n5T, f^T?!V¥R §<?tn<NI< 

[ STT'^— 1, 1988 ] 

^nrf^^r f?T^ % ?n«r l 5r«TT 2 ppm Cd Pb ■^t swr tth^p 

*«it ffs cr«rT BTsr 'n i tftt ’titt % 'k *TRnP 

^ 1 fe ^r'TT ^'T'Sr ^ ^ ^ ^ §'^'1T Jf ^ fw^ I Pb ^ 3T^?iTT Cd ^ 

^'Trwf?r ?f ^ f fe ?r«rT if sitkt ^F^ft snf i 

ftrff % WT«T 0, 10, 20 gr^TT 50 Ppm Cd 0, .25, .50 ?r«rT 1.5% Ca fir^TsPT iiff 
^ I =!T| ^rarr % CdxCa Jr fkqrfcr 3n=ift?a- f^frarr i w Ca 
Cd aft fararratrcTT arar aft art ^rar^ft | i 

Abstract 

Sewage pollulants aud their interaction. By S. G. Misra, C. P. Srivastava 
and P. K. Shakla, Sheila Dhar Institute of Soil Science, University of Allahabad, 
Allahabad. 

Response to the number of leaves, height of plants and yield of spinach grown 
by irrigating sewage water and tap water after applying 1 and 2 ppm Cd and 
Pb was observed. It has been found that spinach irrigated with sewage water 
gave a lesser number of leaves, smaller height of plants and lower yield than tap 
water irrigated spinach. The growth and yield of spinach was less in presence of Cd 

than Pb. 
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f^«rr, gr«rr 


Soil treated with 0, 10, 20 and 50 ppm Cd and 0, .25, 0.5 and 1.5% Ca showed 
an antagonistic interaction between the two. Hence Ca can be used to decrease the 
toxicity of Cd in sewage water. 

^ Jr ^Tf|rT i^T srift»r srm: g-fein ^ fapur ^ird-r ^ i 

iTf ^ ^rrar | fr'ffV iT?r-9rPT Jf sg® a-^sf »i»tt Cd, Pb, 

Zn, Ni, Co, Cr ^TTf^sirr f 1*^0 qj^rfr: 'ftt W ?Tca-lr W ar^fft'srw I I 3T^; 

ww % ^ ^?r ^ % vfl'rTT ^q-r?^«rffT % ?rr«r 3ri=?Tfft>TfarT <T>jf # tT^rr 

q'l: shttjt ’t? ?r^ 1 I fr ^ ^Tspifl sfft TJtrtff spr g'srr 

giT^rfV i3[?T ®<Tar ’Tfl-sr^r ^ *p"^ Jr f»T??r t rr^r srff, ntr- 

^ it ^qrf?«T5T ?rc^1f (pollutants) % 3T?«T>q' %!rT ’4t tTrirfrasri isfl T|»?|> ^ 

ftr?r% spKw qW ?r«rT ^5i% #'Er;r?r xx tair q-f Hvart I i sr«ft ?rqr m firwi if 

t?T if apff ^>srq>T?f garr irfrjr^' ^ wif^cr % frr«r sfV ^ sr?! % fltf rf 

iTsp q^^rarrt: ^rs^fV qinsF ^-tr, ?r«rT ffr^cr trw % cffqor ?pt aftrr>TiT ^ 
ift55RT 5T«r if ’5ft 1 1 JT^^rT i?r>£r if ’aTfft %■ rfftaTOT ^ftfar f*pir 3rr I I 

smt^TTeW 

sr^ qft ^urct 

aftsr q5T?f 'tt Tto^ mi ir »TtT-3r5T % Tm\i <^t t|t 1 1 f*r% 
??ft qiof ^ ir 30 ar^^tsT sr^a- m\ =|?rT«r fqtiTT rrm ^5rif farfk arptr gTart 

20 fspiTTo sftor srf^r |*i%irT qft art it mv qft fatif 20 isfii^ft 1988 vt ^ i 
qtant 50 f<rr soar # ^jft i 

:3»mPC 


if ir 1 X lift®* ^imx i ?wt 2 ppm ^fftr^rtr tonT #t (fmm 

am) firm^R npk ^x^ ^ 50, 30, 50 fwro srRr «Rft irf i 

#5frmiT % ’^'T if trsf 8p> ^ ^ Jf ,ypfy igf jf 

filWTT »r®rT ! ^TT^^fT, qjT^qftt:?! , qtzr^r qft tpiTJrr: ^w, ti'TTTO'fe ?r«trr anq; qtsTO 
% if fiTl't if fir 5 TTirT »T®rr I 

wt qft ar%r torr gar 3 rt % qft irf i fw ftwwT 

8 ^ f?r’^ »^t nf I 



TRRT qR ^ (?ft?rT) w stwr 


^T%cr JT?r-5r5r s^<sr^ iiqf ^»fV 3Tfir>JT fjpirT 
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4.700 18.40 
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iTr>srT, ?r«rT 


HTToft 2 

CdxCsL^ 3Tf3Tr'?q- fSPiTT : 'TT^fsp ^ 'H’ET??! ^ OT?ff?rr 


OT=5rR 

«rT^ 

^TTo/ 

TftJT!:® 

fir?TTo/ 

g'TSTTT 

nrr'sw 

WTo/ 

■ttfq'iUT 

Tmu'l 

A #3'fjTar^ (0 ppm) 

303 

0.18 

C ^^fjTJTJT (20 pmm) 

303 

5.3 

+ 



+ 



(0 %) 



(0 %) 



Ax ^sfirirTr (0 ppm) 

315 

0.13 

Cj ^irflTW (20 ppm) 

339 

3.6 

+ 



■f" 



(0.25%) 



^f?¥r?T*r (0.25 %) 



Aa s^^finT^r (0 ppm) 

393 

0,21 

Ca (20 ppm) 

384 

2 8 

+ 



■H 



#f??r5TJT (0.50 %) 



(0.5 %) 



A3 (0 ppm) 

420 

0.18 

Ca (20 ppns) 

392 

0 11 

+ 



4- 



(15 %) 



• «r5OT*T(I.5%) 



B ^s-fiprTT ( 1 0 ppm) 

213 

1.3 

D (50 ppm) 

374 

16.32 

+ 



+ 



^■f??r3Tir (0 %) 



(0 %) 



Bi ^sfipTir (10 ppm) 

384 

1.6 

Dj ^^firmcr (50 ppm) 

347 

20.31 

+ 



'4'* 



(0.25%) 



(>#f?^T®r’T 0.25 %) 



Ba ^arfiTiriT ( 1 0 ppm) 

277 

1.2 

Da ^S'fjTJTir (50 ppm) 

330 

19.46 

+ 



+ 



(0.50 %) 



(0.50 %) 



Ba (10 ppm) 

2.75 

0.34 

Da (50 ppm) 

393 

2.2 

+ 



4. 



*h*r?H^tr (1.5 %) 



(1.5 %) 
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differ ’cr'?r-3r?T sifw ferr 

3T«ftHT fasm % CdxCa ^ 

CdCla % 5f 0, 10, 20 50 ppm ^ % cr«TT 

CaCOg % ^ ^r 0, 0.25, 0.50 tr^ 1.5 srf?r?r?r % ff?iR % 1 w’f ’fflr?: ^ 0 % 

?f sj^x «Pt qi?r?T ^qrf nf sftT qT%r %=qTf €( i 

EHH «r 1 Hm 

qiHq? % qtEff 5i?t cr«rT q% qlt qr q%qt q?t # 55^1 25 erqr 50 ^ frier 

^ TT^ I 50 f<q % qin^ SPRT aR ^7 :t mq flT^ felT W I 

iptfimir m fftn^i 

% fTK ^^arqr mr 1 Cdx Ca srrjfTfq fspqi % aircr’ief qT:srf si^:! Cd 
qq f^erqi Jrfrqq |3rr n;jrfqq> ^ssri^^q i^qqftqjtEl-qT-JT sti;t friei fqjqi w 1 
?ir% fqrir ?mq3; qit arkrtfqqr fqq ar^ir^Eriq ^f^qiq snqtqqqqri % ?r|q\q % 
sriqi^ 1 1 

sfTc^ qPc’jnir mqqt l qqi 2 Jf affqjci | 1 

qfToim et«n f 5 i^=a[?n 

f^if qq qrqiqi ^ ^qsr qr sqiq 

qiTqt 1 % ^qse | 1% qrfiier % fqqi't qiq^ qr qiqrqr q?V qqi qqq 

q>qf 5;g:-qrqr % fq^qif qrq^ # ^qqi Jf qiq q| qf q^q't 25 qq-i 50 fqq qtqf srqfsrqt 
qq; qrfftw itffl" 1 1 qq^ qqi 'qqqi | Pp qTf|q qq-qq Jr qq^q ^ qfq | fqq% qiqqi 
5|ff qi? qqi qftrqf qst qwT q^refV 1 1 q^ fiq qf^rqif qfl qrfqif qqi qqqi Jr 50% 
q«TT ^qq Jf 28.5% I I 

qq fq|V Jf 1 qi 2 ppm Cd qqqi Pb fqqrqiT qrqq qqif q^ qt qfe qf^'f ^ 
qqqi qqi qqq Jr fqqiqq 1 qiqf^qq 25 fqqf if q| fq^iqq qq^ piqi qff | fqqqt 
fqr 50 fqqf qq; qqlfq fqq^qq afT' ^qqi ^ qqqq qfqqf qfi qqqi qrqt, q"qTf 4/5 fr 
q\q: qqq ^ 5-25% qif qiqV qrl 1 q| ^esq I fq pb qf q^qi Cd qf> qqf^qfq if qqq 
Jf OTnqi qqf qif I 

qq 5 >q qfwqf ir ?qaq i> qiqi | fq Cd qq Pb q?V qqftqfq ir fr qifgq qq-qq 
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^’STT, cT^rr 

^ 'TT 5r?T 8ift art^-OT ^*r af«rT ftr^'V i mnij ^ fir ir5T.3r5r if 

1-2 ppm Cd ITT Pb ^ ?r)cJ!R?rT I i 

3T?iff^ f^iTT 

?rrT®ff 2 W ftrif 'rnr'jrm'f & f'pe ^ % Cd ^ ip^rr ^ cd % ?n«r 
Ca ^ ff irr^r? 'i??r?r ^»rrf arff if ^iff arfw jSf fft |t i q-f 

I fip srfq- %qro q-K Jf OTfN’?! Cd »Pf wr, Cd qff J?mr 4-p% % «Ttr ^ 

qscff an^ff 1 1 ^r^TOTT^, 10 ppni Cd 1.3 firqro Cd 7% tero f!qr 

I SRfspj 20 CPTT 50 ppm Cd 77 7? 3tfq>7 5.3 777 16.32 ppm Cd ff Wtt | i Ca 

577% ^ Cd if 7f7 t qT7 3F77 anTT | I %77 20 ppm Cd % 7W 0,25-1.5% Ca 7ra% 
77 Cd # 7T7T if 77ff anf |t*i arfarTT cd ff7 77 Ca tit# W 4>ft 7777 7^ 7fr i 

?qG 2 : 1 fsp 20 ppm ir arfirT? Cd 77 7'fsff if Cd ^ 7T!fr 77 Ca 47 
7?irar7fq 7777 7ff 7^77 I W ?r7|r Cd 4ff f^TTfROT V> Ca yTWFfT ^ 1w ^ TTTTT | 
3ff7 ^737 if f fe ^ I "3:47 ^7 |f?ff | I 

?77477f77f, 57^ Cd 4ff 71^7 arflrqr |>ff, 37irif Cd if *J7f7 ^ %■ «FT7'7 

q>rq ^ ffjff | 5r7»P7F77f spf WTif % ^7457 ^¥%f707 f>7r 4n7?7V | I 

firfw 

1. #7>7 affo ftrqpj (7p:7r74T) : Cadmium in the Enviroment. Part I, 1980. 3777 f7ir 
\rv^ 7?7 

2. 3ff^, TTifo %o, qT7 7rr7^>77, Tfo ^77 ’71^, rr=ar.-., iinviron Sci. Tech., 

■ 1972, 6, 1005-1009. 

3. 7R 747777, ^0 5 r «77 ^=47^7, 7570 , Z. Pflanzener nahrung Diing Bodcnk, 1936, 
43 : 34-43. 

4. ffffq-q-, 3ro 3#fo, qff%, STRo 57^7 777, #o TTo, j. Rnviron. Qual. 1975, 4 
460-462 

5. 78rfi77, tTfro, ^cqnrfir, Plant & Soil, 1985, 74, 87-94. 

6. i^7?R mrfk, Ambio, 1974, 3, 198-200. 
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m sr?m: sttt 

=3ps #?r rw 3ng?T>'3r <tthw 

irfoRT 3TSiriJfrRTRrf, fsfsBTT 

[ STT^—TT^T^ 19, 1988 ] 

nFr 1-^ (w±0-^ (m')1=o log 1/0 t -^0 

S„ — Say P***'^*(cos e)=o (log n) n-^o 

y^o ^ 

e=o, srf5r^-«r -i<«<i ^ ^ w ^ ^ 

^pficr 1 1 

Abstract 

Approximation of a function by its Jacobi expansion. J>’ Suresh Chandra Jain 
and Ashutosh Pathak, School of Studies in Mathematics, Vikram University, 
Ujjain. 

If 1^ (H-iO—^ (w)Ho log 1/0 as t-^o 

5„- 1 ay Py‘^^ (cos P)=o (log n ) as n->oo 

y-o 

pi=0 in condition — i<o<i; P^—h 

Wc intend to generalize the above theorem in this paper. 
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OTT TOV 


1 . wm f«if f{x) (£) iTTwr | 

( 1 — JC)« (l+jc)^/(x) « £ [~ 1 , 1 ) o> — 1 , j 8 >~-l 
/(x) % ?f*r?r ^sR>^t «f 'rft ( l . l ) 


•p {<X. 

f{x)r-^ H On P„ (X) 

n^t) 

I 

( 1 - 0 “ (1 + 0 ^ Pn ( 0/(0 
?rsTT 

„ _(^+a+;8+l)An+l) A«+a+iS+l) 
»«“ 2<*+^fi'7’("„''q:«'q;X) ■p(;,':p^+ ij— 

itt 


( 1 . 1 ) 


( 1 , 2 ) 


(CU-P) « ^ ^ 

P„ {x) ^ar 1 1 

x«=cos 0 <=aicos w TT ff^r 1 t«tt/(cos 0) % »r>T?r sn^ar 

?t?ft 1 1 

- ..,.*!V*.*S. 

^ («')“{ /(cos H' — .<4} 

! 5 rft ^ % arsTT 1 1 


y?rT ?r«Tr % qra’ft’fflir % %i|- ffrc?rR=rftr?r r*T^ f-pirr ^ i 

sttUt a 

irfar 

f (w±t)~4>(w)\<==‘o(^t^ log - j ^ t -*-0 (1.3) 

•Jb^o log (n) 

fsp o«i I 

ITH ^ cr^To %o irnr? ^ ffri^fe-f^ar sr%ir fipirr ^ i 



^pt snarq; srt 
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5T^ B 

q-f? 

1^ (vpH-r)— ^vt')l==»^ ^«+i/2 log 

i(X, P) 

Sn-- S (iy Py (cos 9)^0 (log n) w->oo 

j=o srf?rarf£r i<a<i j8>-i i 

sr?5?r STT^ Jf s»T qa’ srJrqr qrr ?rr^fqr^'JT q^T^rr | 3T«r?^ 
sririr ^ ’stticT 1 1 

Jlf? 

|<^ (M'iO-'^ (w)l = o 5!Tf-5iff /->.0 (1-4) 

eft 0=t:O'rr 5„== 2’ ay Py^ (cos fl)=o (log n)'* 5ift-3iff «->oo 

yw-i 

^ fq? - l/2<a<i: ft>0 I 

vrq-f qiT srtr^r srifir qft /i=i % fePt f^fw ^srr | i 

2. srirnr qft ■3'‘Tq‘% ^ srJrftrspTaft qft sn^prapm ^'t»ft i 



(2.1) 
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^ cr«n- q-lOT 


c/n^B^rr—cjn % 


cos e=^n~'i^ K 


w[cos{(„.|."2^^+l )«.|.y) t 


(2.2) 


K(0)==-4- (sin (cos 

^ 73* 

3 ^ gr^iqf^ 

x«cos e ^ (LLl) % nn 3Ttfw?F mm f%tir ^itfiT | i 


n {a fi) 

Sn (cos £ ay P ^ (cos 6) 

ym,0 


2/ /(cosj^’) 


, 27 gy Py (cos a) Py (cos \p) dw 


Tfw ( 1 ) « 2 « ^ ^ ^ J ^si n 2 ) ^ (cos /(cos if) 


K i<X,P) i^^P) 

•£ gy Py 0)Py (c<>SW)ihv 

ym>(J 






5 „ ( 1 )— I ^ Pfi (cos w) dw 

i‘a-t-1 /Xrt+j3+l) /’a+l 
ri/rt r»-i/2 r* 

s„(i)-^ +1 +L 

Jo Jl/rt J’^-1/* 


= S'„.i+5'n.a+<S'„.j, ’1T5TT 



TT sr^rn: sttt ?rf?T^5T 
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'sr^f 


iSB.i=2“+P+M V°°® 2 J {cos w)dw 

fUn ^ ^ 

^ySa+i 1^ (2.1) % 

=0 (n*«+*)J^'" w®+i'* (log^y dw 

*=o (/i®*f ''*) (log n)P \ ' w*“+a(* dw 

Jo* 

= («*«+* «-»-«'*) (log n) P 
=0 (n-“-i/B (log n)P)-=-c» (log n)/' n-->co 

S«., ?F^sr sttItt «r>T^ t— 




S,..^-=2«-0 ■• ™. C'"' (»0* ») 


(acift 


fUtt ( / W\2aH / , W\2P>1 , . . 

..» |(co»j) (s.n^) ^(»-w) 

!r3:0(n'*+^+*)|'^" JtV, 


„a+l 


-.^0 (n'«“/’-0 


,0 (1), 3jff-3iff n->-00«<4; /S>-i ^ 


(3.2) 


3 T?cfcT: 'rniT i//i<H'<ff-l/«, % (cos «) % ^TarTift at^rap apr irYt 

I ( 1 .2.2) Jr fOT f3TT I I 
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!tw cr«rT TTssp 


?rT?r ^ fifT 


“®r_r (“«-3’‘^'' ♦""> [’■“'‘"-“(-"'i') 

. (COS!')-^ C„S {(„^ - ' ^ 

sr^t B 3i-=?r'^ |r i 

"" t/n / . h yf~Uii / W\fitU 1 > 




{cos H') </»• 


-ei 8/a 


COS |^«'l ^ f I V'*' 1 y } "l'^' <l> (« sin H') ‘ 


tiw 


r>/ «.,t/..v r’ >in / . nvf-i/a/ vt’\,PM/9 
.-g(/j«M/.)J ^cos ,j <^ (»’) 

cos y cos ^n+ ^’-1- 1 j H' hsin y sin ^// | **2 )**'i***^* 


(« sin 


«■) '* </(*• 




5r^f 


\P+in 


(„"««) j-’-J"' (.in’')"-" (cos’')' 

COS I I ^ ^ (H’) ^/h' 




!/ 


<^COS^J 



^cos n — 

o-f/3 
2 

•4- 1 ^ H* {5 (h') dw 

( wyn> 
2 \ 

1^1 1/» 

(H- {■«) 


. cos 

(«+ ** ;2 ] 

w 



“„+l+f 

+ I 




^fr% sr^rn: 
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3T??r Sf 


'Tf—ljn , . 

1 ; ^ SinA 

l/«-A„| 2 


W\a-i(s ^ W\p+ili 


cos 


2] 


4> (w) 


dw 


= 0 (Ar^’®'“) 


in rV« f- H’+H\a-i/2/ w+n\li+ii 2 ,, 

'■'■l-J i/«-A, I™ 2 j ('“-rj 

=0 (log n)/‘]=o((log nY) /j->oo. 

V 2 j \cos-^j 


(3.3) 


dw 


(3.4) 


(w+n)—^ (w)! dw 
■-112 


(cos -2-) 


afl [-«-i'a (log n)^] ^irt-wirlr n-^oo. 

^(w)||(sin^ j 


(3.5) 




/ . w\a^iiz [ w\, 

(cos.^) 


2 J 
fi+ll2 


\dw 




(1.3.3). 


sasO 

.(1.3.6) '5ft??r TT 

Sn- 2 -i-<n<**^!^) {o (n-a-ii** log n)+o (n-P-^i^)} 
[(log «)/*]+ 0 (««-^-i) 


(3.6) 


M/i [(log n)^ n-^-oo 


(3.7) 
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S„.^.2 ?r«rr s'.wj.a % ^ arre^r <> (i) to ^ TO?n 1 1 

Sn-t—o [(log w)**); 35ff-5iff n >oo (3.8) 

ar^T (1-3.1), (1.3.2) (1.3.8) % ar^T >K 

S„r^o [(log n)^J, n->QO (3.9) 

w TOf sr^ g;Tt TOf ?«TTfq?r p nt | \ 

WlfT 

1. 5^T, 5rV> ito TOT ^'Vo rr;To, The Math. Student, 1987. XL 11, 3.37-343. 

2. ST’tV, sft-.’, Orthogonal Polynomial, Amer, Math. Soc. Collcg. Publ., T-J fesft, 
1959. 
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?rf*T«r afT?IT H 


XJ^o fTT^ST 

nf<JTH f^wrnr, Trrasptir (TR?«m) 

1 5rT'^-3T^??r 22, 1986 j 


sn^cT sTTia- 'rrr ^?^trnr g-cirr !Ff^T??R % ffr^ir ^ sTtf^r^ arcr^^r ^r^ft^PToi ^ 
m'^^r % f># arr^ ^Tifr^'r | i 


Abstract 

Heat conduction and the //-function of several complex variables. By S. L. Nahta 
Department of Mathematics, Government College, Barmer (Rajasthan). 

The object of this paper is to make use of the //-function of several complex 
variables in obtaining a solution of the partial differential equation related to a 
problem of heat conduction. 

^T#3T % 'SJq ir rit I 


/ftSl. ->=Xr] 


^^p,q{X\Y'Y, ...; 


[X(r);Yir)] 



{(api Op, ..., //j,)}; ...; 
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L{''\ Lf ^ {^tf-^r) 


•"1 •••> 


</A'j ... (/.f„ H':a\/-- 1, 


iT jy) r(i~^'/’ 1 h!" jf) 

• fi/ i/ 

^ J ^ I „, ,„ ^ 

n Pd- .V,) ^/T r(A-*~ Hfsi) 

1^1, ... r 

r “S' '■ (/) p ^ t/» 1 ‘ 

f di, ..., n ro-bj-h P /Sy .n-) n naj- p «,- ^.o | 

1 y^l ■ y'aial / "■ 1 ' J 


(1.1) arg5^ q-^JT srfqqrflr ftcrr I qf? 


|arg(z.)l <i£/.-^, 1 , ...» r 


tj^szs — S a: — P /? ■ *4 - S Ks — P K: 
/-.I ■' y-«l ■' /«=1 y.^F«')+l 


4- P ^T; 


/=.! " y=H/«)-l-l 


P fl^y >0, i«l, .... 

m:\ I n •/ 


.....VrJ-«p^^ . [P'.Q'+l]; ...; [P(r>.e"'>+ll 


{( Cp-, Ep, ..., Pp^)} ... f(Cp, , Pp,)); ...; {(Cpjy, , Pp^^))) "j 

{( /q ; Fq, ..., F<^h) :(D^,i ) . {( Pg,.a;2.)}; ...; (d(;\b<;\ J 
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r r 


=-r— ^ 2; ^ (p , ..., p )n :{ei (p„ ) 1 

So ... 3 o V„....y ,=0 f=l I v,! -"i j 


PVi-- 


^0 +*'i 
17) 


. M'=V- 1 , 


(1.6) 


STff 


Ji) (I) 


(Jj)= 


N<-i) 

n rii-cj +t]' Si) 

j=-i j j 


PU) 




y=i 


, /=1, r, (1.7) 


7=7V(«»+1 


grari 


<f>(si, ..., Sr)= \ ^ r.,. L r,»> s § „ i _u-) .1 




?r«rr 


U 


|arg:i)/|<lF,- w, Ff>0, /=-!, ..., r, 


(1.9) 


F.-=- Z 


7 = 1 " 7 


r F- -j-So Z S. + Z Tf 
= 1 y=i " y=i •' 


p(/) 


(/) 


~ s T'. >0, /=], r. (1.10) 
y=iV(''>+l 


2. 


3)RrH HtTT^ 


;^s<r g..^2 /f,V(^) H* [yi .... J'r il [Zi x2*l, .... Z, x'^Ar] dx 

"or) 
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hit- (py4:zlyLyP^^ ] //O.i : (^".1^'): -.; (v^'K 

fix \ ‘ Vi ! J ^P+l, q+l : [X\ Y']; ...; fA'<^>. F'*] 




2~^ktz, 


(r) 


l( > •*• » ^9 )K (•*“ 2o'—2^^ /ii pv/j 2^i, i 


{( (v-<^-- £ hi PVi-, k, k,) : 

(( , ^y/)}; ••■: {( ^y(^r) > •^ytlj)) 

/ij^, *,,, /Cj, ,,,, A' y ^0^ !!]!>• 0, 

i?e (1+ 1 (A/ Pf; HA*; Bj' I i?j'’)>0,y=l K<'>, 

/=.!, ..., r, |arg (z,-)|<|l7f (/,■ >0, /.«l, ..„ r, 

|arg (Ji)! <i Vi rr, F;>0, /—I r. 


srsflf ftj 


( 2 . 1 ) 


W^^(2.l)*fr wrq-?rT(i.i),(i.6)OTT f5T*^pT%?T flr>rwfT *pt ^ «ir 

I I 


J- „„„, ,, j, „. 


(l+tz-v) 

3. g'cqr wwmfr ^ ^rpsnrtn 

% 3Ttr(T*F ?T*ft«PT'T 


SSS 

0^ 





(3.1) 


% 15r 5f ^ srcft^T f^^rr | sr^f ^ (x, t) fp irr^r % M # afit 

snrg-T t sf)^ l;c|->.oo ?f> 55rfi ?rift«?7Tq ^5 »tt ?f^i5R- ^sTf*r\ 


0^ 

0 t 


K- 


0® A 
0 X® 


•hi C^4— ^o) 


(3.2) 



^ ?rfirsr ^r^rr ?f‘®rT 5 r?T 21 

^ ■^f ?rT I % 

95o = 0 ?r«TT h^==Kxl 

^ (3. 1 ) ^sft Tr?5?r f^JTT t ??r sr^ \ 

<f> (x, /)= ^ ^a e~<^+*“>-*f<-.» ( 3 . 3 ) 

<f> (x, t) % f^!f=^ir?r # ?rireqT 'tt 1 jq-^ qs^fvr ^ | % 

^ (X, 0 )^x^" F* [j», xOAi, ...,y^ x»V] F [z, x‘h .,., (3.4) 

m (3.3) ?r«rT (3.4) ^r 

^"“T e-** H* b, x*Ai, ..., y,x^>h]H[z^ x*h, .... x^kr] 

“ e-*®/* F„(;c) (3.5) 

(3.5) % TOf Sr Hp (x) Sr ^qrr x % srfir _ 00 % 00 ^sir ?rm4>fSr5r 

( 2 . 1 ) > 3 [«r 4 ^ 7 f?!Tf % 5 rTfR 44 T?rT 5 <Jri:»i spt ^>Tift»r 


2p-ta-t£ pv^*—l 

^ ' '-■; ^{pvi, ■.., PVr) 


n, ■■; V ,-0 (a, ... 80 )i 3 ! 


. F|<,,.(pv.)i^j;p | 


r 

i 7 

/-o 


I 


v,-! 


„ 0 ,l : (r, iV'); ...; (F'd, if'(r)) 

■ "p+1. ^4-1 : (^'. rj; ...;[Ar'^), F^)] 

{(a^;*^ ’ ■•■’ S^hi pVi: 2 * 1 , ..., 2 *,) : 


(P/2-<r- i hiPv,-, k„ .... *,) : 


((A^/, •••) {(•^^(r)> ■^^?r>)} 

i(%,/i:'j.,)}; ...;{( 4 ( 1 ). ^ 


(3.6) 
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TT^To nisfo q-Tprr 


W (3.3) ^ ffnRrf^rfrfcT Jf ?riTRt?r arwr t- 


<f> (x, /)== 2 - 2 ’ 


2 «-=><'-s 2 pvihi-i 
/-o 


‘•x, ..., )■,- .() (s, ... S„ ) a ! 


• ^ (P^X’ ■••* PV,) < $i (/>(>,) 

M I Vi. -t y 

ijO.l ; (V, wy, ...; (y<>\ Pf/W) 

.P+1, q+l :IX\ rj; ...;[2(''', F<^)J 

V* ^ 


{(«/>; y , . 


•2 H hi pVii 2^1, 
iml 

.... 2k, 

■{ ’ ■ 

■M /p)),iaf2- (T- 

2# hi pVjii ,, 



{(Ay , , Hy,-)): ...:(( J'l , . „w,)| 1 

((4„ 4,)|: a-M,, I J 

4. SWK ^ 

(3.5) ?r«ri (3.6) ?r^TF)5)T % fi!T)E^tM%fr tok ?isrrT*fr 

:,*cr yxHr ] H [Z, r, A-»*r] 


2 i) 


> 2 Pv,-//.— i 

/•w*l 


’'r ’=0 («1 ... So ) y 9 ! 


(P‘'i. PV^) 


n (p; (pvf) IzM. /V,- 1 0 , 1 : (f-', wy .... (F<n, p-** 

i,x\ Vi I j >+!.<?+ 1 y(')j I Jai; 



’ftfirsr 'wff wr^rr H-'qwr;T 5 t«tt 
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(<2/,; ap ( — 2(t- 2 I! ^hi pv,-; Ik^, .... 2*^) ; 

(V ajl-a— hi pvi\ *1, ..., A,) : 

{( ^yr > ^y<)u •••i i( ^jnr) > ^y(r))} 

ffr?rcTT-5n<7?r 

Wo tro tTfro iffT^ W ^iTTWfr | ^fT Wa'Ta’ ^ twft ^ ?r|F^5r JTT^- 

f*PW I 
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3TKO qto I^c?n, %o fT^T %3r ST^ 

JfTFwy^T far^TTHg’c (»to sto) 

f arrcfr-'B^^t' 17, 1986]] 

^nrhr 

f^fsar ^ ^rfr^ispsTr vtft srra ftjsrr | i I’trt 'rfwrr sN'^'S' % 'Tpc'JTTTr 

^T t I 


Abstract 

On the degree of approximation of functions belonging to the Lipshitz class by 
Karamata method. £y R. P. Giapta, S. K. Verma and Ved Prakash, Department of 
Mathematics, Government Engineering College, Bilaspur (M. P.). 

In the present paper we have obtained the degree of approximation by 
Karamata method. Our result is analogous to the result of Chandrai^^^i. 

1, £ a„ jftn'Tvsff % argsfnr {s„} ^ A>o SRr ?f^?r- 

jfVtr sFfV 1 3Tf? srjspJT 




m 


/^(A+n) vmo 




arfWT'ft ft ^TTfTT t STf f ” wwaff ^ 


( 1 . 1 ) 


X (X+I) (Jc+2) ... (x+«-l)= I! [”1 X^ 

u-o . 


( 1 . 2 ) 
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... 

sjfjT, snrr ?r»TT sttot 


«=>0, I, 2, ..., 

q-fr^rTf^^r fen ^t^tt t nnr ” j imn wr?: ?f«srfvr % f^rr^sr 

nrn t i 

K\ f^ftr !?rT ^nq-ra- n^sram qr^tre'®^ sttt feqr »Tni fsw-T I fe jt^ farf^ 

A>o % fer ferfirci 1 1 nRT/iiT-irRfff ?T>qT (— w, ») «f L-nR-r'»;fT.1Vq I m x fsr?^ ^ 
f ?r \fkwK ^oft qfr 

m 

iflo-h 27 (a„ cos h.v+ 6„ sin nx) ( 1 . 3 ) 

n^i 


STTT awn fenr strt 1 1 


q;w /« Lip o (a>o} nfe 


/(x+A) -/(x)-c; (l/i«|) 

sn fe^Tf fe 

(1.4) 

(0 ^ [ f(x f r ) 4 /(X -t)~ 2f( X) 1 

(1.5) 

nnr 

' r(A 4 -;j)sin f/2 

(1.6) 


f im qjRq'fnqT m qn ^'(’srqi 1 1 

2 . fecrfnssr q^V nffffspcR qftfff % ftrKi>i t tw«r"T wrtn-jrrtEiff 

?r«n (E, q) np-q'f % gr^r q-rT'jnn stt<^ fw 1 1 fqftfli p -r'^J F^farm qj( qfiprsn:- 
snTRTcnqicn % nR?sr ffqnroRW q*fT'>nTr fe:g: feurr % i nir if'TiqTnr »iqr Pi; qrr 

an’q'np f%% ^?n 1 1 ar^r: ns aw wrnrfsp | fe m Inr nf-fnrn 

aro fenr 'Stst | fe5f5Tfefen sfen q>p% fn srsn qrr Pxnr i 

sr^R 


nnrr fe 277 - 3 TR?ff | aft^ L-nnrar?rfftn t art nnr T-v /« !,ipa(o<a .•'::i). 

cR 'pfeTT >^iflr q?t Ac^-fefsr spr qft qftfe PfSiTw a'TrsrT tit .(i>ft I 

max I /(x) - (x)| « O (log «)“«. 



X 

^5^ Sn (-^*) (1*3) % 3Ttt%^ ^ I 

3. srq^l arJw ^tr^ftr % M f^>f^w ^ ^ ^ 

3ff^^ ^?ir I 

sr^fwT 


A>o ?r«Tr o zK-rrji, % fgr^ 


\Im r{\ 4 ?l)| 

/’(A cos t+n) sin tfl 




sfr t if rrfpjTiTT^r ^ I 


4. sr^tr •Pt 

m^T Srix) ^ftffrcr ^tctt | % vf artr^r^ i 

v?if arT?r ^ % 

5, w-/M»^-f'fc(,)*i+W *+„(,, 

X 

»TRT (x) WTr?Tar «PW I S\(x) % K^ ¥<TTfcrT 5ft *PT afg^trr ^ TC 

s" W-./i*)=.{® jj- #, (,) (,, * 

aO ntf’' A 

' '^J Q r exp (A (I— cos 0 log n} 

-0 n> f Vf"' 1 4x (0 sin (A sin t log n) 

L J i/loK nj t exp {A (1 —cos 1) log n} 

“/i f/j 

r^.^0 (I) (A ^ log n) dt 

Jo ‘ 


•sr^r 


(4.1) 


0(A logn) 


.1 _\«+i 
log n) 


~0 {X log /!)-“} 


(4.2) 
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gHT, snrf ?T«rT smw 



1. Communications dela Facultc des Scienctt,. de runiversite d' Ankara, 
1979, 28, 7-11. 

2. Communications dc la Facultc des Sciences da i’ tinivcr.sitc d’ Ankara. 
1981, 30, 7-16. 

3. %«>, Mathematica cluj, 1935, 9, 164-178. 

4. Math. Z, 1965, 89, 192-195. 
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^ (j, pn) 

%0 ^fSTT rt^o vr^o 
’T^Tfr f^^fnr, simrotiT ^r^Tf^tgPT 

3fto 5fto fir^rrorgr (fl-o sro) 

I STTO— 28, 1986 ] 

?rTTTO 

^rfr^T >toTl- # (j, p^) tt ar%ir ^ 5rf?r??£ff % ^ 

ftrarr t wt g-R %• ^ |#5 t 1 1 

Abstract 

On (/, Pn) summability of Fourier series. By S. K. Verma and S. N. Agrawal, 
Government P. G. College, G. G. D. University, Bilaspur (M. P.). 

We have proved a theorem on (/, p„) suminability of a Fourier series under 
conditions on | />„} weaker than those of KhanPi. 

1. ?TRr f% /;,>o frfrr I % 2; 3 i-q?rr^ ^Icrr I srl'^ 

ft«0 

p(x)==Sp,xn (1.1) 

«w0 

^ arPtn-ffyoT pjtjrrr 1 t 1 *F?r^ ^ f f Sun artftr^ !Tt»Ri5ff apr ari^prr {Sn} fr, eft 

m ?r%?r<T 

Ps (x)- 2 p„s„x’^ 

ft-0 


( 1 . 2 ) 
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wt OTr ■ifmm 


?r«rr 

.. s . 

IRT J|TT Vff I 


J, ( v) 


> (■'■■) 


n.3) 


JTft(I.2)% fjfsT’n treT «f«n: “iEfsioT -...fvifTF'r (0, l j »? 

afk 


lim /, (.v) .V, 


t f% «f ''ft I* a„ ®rr {S«] 5 ^ ^fr«r^»T?Tr (i, p„) t s ?rF?r % 

[|?TfrT 4 gprif^*^] 

2 . %/(fl) flt*rr»rr?{^Kr I at r Wff 2 w % nm itRrff 1 1 

*TT 57 T f% 


/(tf)^|Cfl.|- r (a„ COS « 0ffe„ sin (2.1) 

n^x 

liffsfft 'BfcJTT t I $0 *PT f^«rT f*r | 

4> ( 0 -#o ( 0 -i [./'( 5 oH- 0 +/(fl«“ 0 - 2 Al ( 2 . 2 ) 

^ cr^ i=f^OT?TlTTfrT (/. p„) fwffer w wtTr qiriisTT #oft % f%iir jtIt 

frii:?rfe%?r sr%jff f?rs f%JTT 1 1 

srJm A 


f(e) spt 'bPcitt ^ofv SK> q-^ s m wprifl'*T (/, p„) iet% % M mwum wwt 

'w^cT srfcT^JEr ®r^ | f% 


firoV 8 % 0<S<7r, JC->1— 0- 

si^nf B 


qrfsr 


(‘ 1^ d(u)\du^0(tp(l-t)), (/->+0) 

Jo . 


(2.4) 
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er«n 

f l (7^(1 - 0 ). 0->+0) (2.5) 

8 % T^, 0<B<7t, ^ f($) ^ ffTiTT Sii 9^ (J, p„) 

I {Pn) f^’^f^rfWcT ^ 5<SI ^TOTT | 

.Pn>0 (2.6) 

{p„} ?«rR) ^ ^iT ^ STT^TT I (2.7) 

cr«lT {//p„} TfT^ t I (2.8) 

5r%W5=£r (2.6) {J,p„) f^fsr % | sicrcr^ f^'^rR t iTf srfsr^ 

I I sr?fcr srq-a- if ^ f^re ^lR^f f% srffRftr (2.4) % rtr |tvra-7: srf^sr 

H («)1 f-^+O (2.4)’ 

VS^ ?T«TT STFcT^fST (2.8) ^ TT ifXPT #ofV 4?) (J, p„) ?f4?5nfrir^T | I 

firr^rfirfecr sriR 4?) ftrs i 

StiW 

3Tf? 

I' 1^ («)|=0 ^iff-3iff ^->+0 (2.9) 

5T«rT (2.5) ?r|t I ?T> /{$) ^ 'fFcitt: ^oft e^^x s^ ^r’TRf^jr (j, p„) | 'srif {p„} ?snzft 
%■ 4R |t STRT I I 

3. |if air^r 4?t OTTfw % fwir Fr^p^rF^rlw airFajprsff # arR^inF^T frjft i 

airtiTO'^®^ 1 » 

{p„} % aira if F^scr ^q- ^ qfc^qR 1 1 

srilrfiiqsT 2 

I Fp 

00 /I 

2 n p„ J- {2 p„ X"} 

n»mO WX 


xp' (x) 


( 3 . 1 ) 
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sr^rf 5T«rr 


4. spt 

^ sFir^r ^T 3T5?rT'JT ftT ffr^ fpt?Tr <T*rf’^ ifr^T F^=: 

{£'"+1^ J ^ f ^ dt :^0{p ( V)) 

3TW 

/,(.v)+/,(.v)^()(p(.v)) (4.1) 

3T5r 

lA (x)=0(x/7' (.V)) ['■* 1^ (t)\ dt, (.3.2) ?T 

i 0 

wff*p 

-0(,,'(-v))(^) 

=0(/7(x)) 5iff-3iff .V >1 -0 <‘^•2) 

fmr 

!/,(^)l =0(1)1'^ 

J l-»x f 

KS 0(|5(,v)) .V->1 -0 

(4.1), (4.2), (4.3) % ?f=3rir %■ 5 t%jt ^ ^ i 

1. af>o tr’^o, Divergent Series, Oxford, 1949. 

2. OTT, qqio trifo, proc. Edinburgh Mathematical Society, 19S.). 18. Scries 
II, 13-17. 

3. ^ 0 ^ 0 , Theory of Functions, Lowe and Brydonc PfiiUei 'i l.imited, 
Thetford, Norfolk, 1978. 



Vrinona Panshad Anusandhon Patrika, Vol 32, No. 1, 1989 


gTRT Hf??T^5[?r 

3iTg^>T 'iTswj ?T«n 5r55?rT nccn 

nfTHrT 3TClTq?t5rH?!T, (wo 5To) 

[wr'^ — 14, 1986 ] 

^5!T 

sr'T^ Jf w^^ifr wTsiff g[rcT 

fipuT warr I I 


Abstract 

Approximation of functions by the Norland means of a conjugate Fourier series. 
By Ashutosh Pathak and Vandana Gupta, School of Studies in Mathematics, Vikram 
University, Ujjain (M.P.). 

Approxination of a function by the Norland means of a conjugate Fourier 
series has been presented. 

1 . WTWT 1% wrftiai % srpnr {^„} wirw ft 3T?r??r 1 1 

WHT ftr {p„} arwt art wfw«r wtf ^pt srprw ft 


Pn —Po +Pi +P* + • ■ ■ +Pa> P/iJ^^- 


ST^JPW ^pgnc 


t„= 


Pn 


J, Pn-k Sk 
k~o 1 


(Pn^O) 


( 1 . 1 ) 
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TTOT ?r«rr ^'?rT 


1 “ 

Pnk^o 


JPT sT^gfriT qrfrflTfw ^icTi I =^7? % -irf^piT {p„) KT'^r 3'?*T»r {f, f % .Tr-{'J T irr‘;«T % 

{r„} 5p) I ^'ify i;a„ sr^rsrr argajJT (,„} spt .v »ft»T'P'7f m ^rr-f n r «rrs;?n irr 
(N, p„) gTTT 5Fi|T sTTrrr I irf? 

lim /„*=j 

^ t, 

#^5i^jrcrT 1%f!j ^ 1%zrrjT?rfrT % srfar^'fEr ^ 


cr«rT 


lira Pn 


r^O 


n 

£ {/>*)—(/?„), 3?TT-3iff M-^oo 
k^Q 


( 1 . 2 ) 

(1.3) 


’Tfsr {p„} ^?crF^4i 5r«rT ?> fft ( i .3) ^ <|fe f-ffr. mtfi' *rl‘? fw wsrsT 

^ f%fsr (jv, p„) f^JTffTcTwr % 1%5)' ( 1 . 2 ) ?r«ri qrsTFf 5rfd'ir‘*j i 

Pa=i/n+i spr ^rsrr ir (N,p„) t^F^r q-fVFw fritrlFTf; *rwft»f'Tr (,v, !/« ).i ) 
1 5!riTT?ft?r fr ^Tcf) I 3 t)t 

% F^rir ^q'l'w 1%Fy (c, 5) ’ttkit Jf ’T*rr?f)?r gr ^ i 

2. mmfvf(x) 3TR?ff nFr?r | F^r^r wm# 2» I: ffl'f 4r»'.fnRr { „., wj if 

^ ^ flrirre5i%r 1 1 w 'tpR ^ ttrs wnjf 

ft 

/(J^)~i«o+ ^ (Pn nx f />„ sin nx) o.H 

ttmA ■ ' 


(2.1) qff ?fgnff I 

^ {an . cos nt-' hn . sin nt). 


( 2 . 2 ) 



WiT 
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On, bn in=l, 2 , ...) fix) % f?r^f?Hrir%ir 5^ f 1 

gJT 

^ (r)=^ ix, t)=fix-it-t)-^fix-t)-2fix) 

^ i^)=\^ iu)\ du 
J 0 

Pait)—PT 

P(llt)=PT 

T | l/f % 3f5r ^ 1 

3. ^ tTT q%3: f?riRf?r%^ jr^rq' f?rs ft)irT 1 1 

5T^ A 

iTT^rr 

0<a<l,0<8<ff 

5Tf^ X ^?rT 

a (w)! 3rar 0<?<8 (3.1) 

eft 

(x)-/(x)=0(«-«) (3.2) 

^ a"(x) ^'Tt (2.1) % (c, a) ^TKJft Wm | I 

n 'BeR % 5pt ^ftfe % srJr^r fers ^ | 1 

sr^ir B 

{p„} ^f^unraft R sfSTRtr^ | f^rer^ 

\^Jniu) du=^0 j^^'j , (3.3) 

n 

fnit)=T,„ (. 

«-o 


(3.4) 
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'TnwcT'T [g?n 

3fh: vft, iTTfTT ftp 0< a < 1, 0 < S < TT. 

irfir f^Ff | 

f‘lrf,i(«)I<S’^r« (3.5) 

j 0 

3r|f o<r < 8 ?fT 

tn W-/Cx)-0(«-“)+ 0 (1) 

TtT^C^l 5F> ^^4?) ST^STT 'TfT’JT'FT STn^T fSTT | I STTfW f?rs!=rf?7ftttT 

si%ir 4fr f?re f*P5rT I I 
xrJfJT C 

irf^r 

k (X, /)=J^ |<^(«)| ^ du^O(l) (3.6) 

{p«} ^T^crf^rsF ?fi!TT3if ^ OTic^r^fT 3T-¥:g:'’’TT5T argariT | cfsr 

^n(x)-/(x)I^O^jJ (3.7) 

X ^mw if mg; ^>crT 1 1 

siF^^r srrgr if 'bPcir =#ttft % jns^f ^ grm ^r 

srsmR fspqr mnr 1 1 Jf f^rmf^ferar sr$itr qft %s' 4*?^ i 

SJTflT 

</> (x,0== I v!' (w) I d'u^0( 1) (3.8) 

(Pn) ^ I '5fr mr^r if I cfr 

Z (x ) -f (x) =0 (3.9) 

X Jf mriFT % mn; itm 1 1 
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4. JTirir OTTfw ffTR'fvTfer sr^^raff qr^ snarfrcr | i 

sri^fwi 1 

{Pn) sr-TO'^TR 3RsfnT ^ ^ 0<a<i><oo, 0<r<w ^ P*’’^ 

« cl-qr a % m 


Z pk e“<«-A»' 
k^'a 


<f^Pait) 


K qr^r =5nc 1 1 

srJrft-qrT q?V % sr^^rK |[i3 1 


srirfiTOT 2 

jt1% {j 7„} arjtir ^sn ar^'Trr^ arprir ^ cff o<f<7r, 0<fl<ii<a) % f^ cirt 
a c j b % 

i _ sm(n-k+i)t _» \Pni,)] 
smtil [l~\ 


argr: 


5. srJm ^ ^mffr 

RSTT f% (/; x) ?rtarqr 1 5^aft (2,2) % nf zft’T'H^r % ?r5r 

tn if. x)-f(x)=^ 2 p„^k J„ (/, X) ir ^ (0 cot tjldt 

Pn h-0 ^‘^Jo 


1 « 

=-— ■ ^ Pn-k 
Pn k-o 




COS I f— cos (n + ^) t 
[sin f/2 


dt 


J' il> it) cot til dt. 


1 ” 

=: * Z Pk 

2^ p„ k-o “ 



cos jn+i) t 
sin t/2 


dt 
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'HOT ?f«rT 5HT 


STfSf 


= ( (0 (0 dt 

JO 

/7„(0= , 

^■"Pnk-o sin tjl 

|ir%^ I 

/ == ( tjt (0 f^n (0 dt 

Jo 

“lS””+ll+Q'‘w ».(<)*, 


0< S -< TT 


(5.1) 


3R 


aw: 


=A+/,+/i 

l/« < i < 8 % fwiT 




1 


0 


r " 
ir 

yk 0 


7tPn 


\k 0 


[^] 


CQs(n- |-^)/ 
sin r/2 


■0 [“7~] ^wt 2% 


\hin u ) 

*o(^) ?T^?'WT(3.8) ^ 


sntw, ftwff srJrir grw fwTftcRrT srffr^Fsff % tt 

<i) 


/.=0 


(5.2) 


(5.3) 


(5.4) 
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( 5 . 5 ) 
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TTSifr fr«rr fn 


(5.3), (5.4) ?r«TT (5.5) # fTr^n^ TT 



w fn:? sf^-ir i 


1. Dube X Mathematical Journal, 1942, 9, 1 18-207. 

2. t^o, Q. J, Math. 7, 87-95- 

3. ijrq-o fo, Lunds Universitiets, Arssbrift, 1919, 16, No. 3, 

4. Trt:2rT?r, §ro tfto, qto f^rsfnr fanr4'fV«rTtT4', 

5. tro cr^o, Ind. J. Pure and Applied Maths. 1971, 2, (3), 367-37.3. 
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^o %o 1^0 #5r 

nf'^?r stro smgr 

[ 5rF?r — 21, 1986 ] 


?rRT^ 

srq¥ ^ ^srq- spf ^ffjT^r ?f2<JT ^rqT^f ^t ittst 

3n^ 


Abstract 

Multiple integrals involving the J7-function of several variables. By A. K. Arora 
and C. L. Koul, Department of Mathematics, M. R. Engineering College, Jaipur 
(Rajasthan). 

The aim of the paper is to evaluate certain multiple integrals involving the 
jfiT-function of several complex variables. 

1. ^ciTTfsi' M fjpR'r^fefr 

^ if qf^TTfcrcr tl# 5^1^^ fq^iTT ^TrfT | 


p,q • Pi,qi\ Pr,qr 

“i “i ) I,p = I.p, : -’(^J ) i,p, I 

) 1^^ : {dj , Sj) ...; {dj ,8j ) j 


( 1 . 1 ) 
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arT>TT ?r«rT 


'KTW % % f5T^ «fV2rT??rW ■ETTfl?!’ I !■# cT7f cRm % H-m^ ^ 

3 Tfvr?r^w %• srf^^sff mT^ % fH?r «fV ffr^wr ^g-?rT >Errff ^ i m arTar i!f :jTr^ f^farir 
?r srflr^ar ttr f?r^ t ' (i.i) ^ r^ 2 ^'r% tt »si->grr¥Frwf<' % ^ 

^TT# //■ ^] ^ B-BfTBtar STTcTT 1 1 

srg ^ ?T%frfr 

(*) ?r^?r arcrrBT | ^ tc arr^^r | aft (i.i) % sTfOTir to ^f 

^«TRf -T^ arTTOf % ¥r*rR ^ (aj, aj),,p WXKT («,. «^), ..., (a^,. 

^>Er ff?rT 1 1 



a^T aiTw fr^rr 5r> 

(a) fBi:?r#rfer % 


F(Jr)-= 1 -Jir)A-r-i(i +kX)-hHp '^ [ yf^ 




^U%‘zv>°’ 


Xi^XH (1 -~X)H (1 +kXrH-\ i^i. ..., r-k>~\. 




cr«rT 


^ % H-'r^ sTjjor 

V: (l-fi; M, + Vi, ..., V f/x), (bj; ft - , ..., jgJ’ , 0) 


'^",5 




^i—Zi (1+Ar)”“i, Y=y (1+A:)~^, ^=1. .... r. 


min Re (h-T+ Z v.- /))"’+ A:.+ S ui of + v 4-m + l)>0 

/—I iwmi Jr e 


D. 


(i) j 

'j “ 775 , y=l Wj; /=!, ..., r; j=.l, .... M; 


y(i) 

a. 


(b) % ^T«r 

G (Y)^(1-Y)A-t-i (l+kY)-A '"pjif' 


YyX\ 

YsY's 


' / ^ , ' ' . , is) (s) ^ 

{a- ; Aj , ..., ) j p : , Ej) ^p^', .••; j I 


(S) 


(5) (J) 


, h>o 


{bj ; Bj,...yBj ) ^ Q : ( fj , Fj) ^ j 


^«rr 




(..;( H[z^X, ZrXr] G(X)n( xf ' dxi) 

JjK J /«.! 


r Zi 


. A irO,n-^N+l : m^,n,; ...; ...; ! Z, 

^p + P4-2.^ + j24.1 p^^g^; ...; p,,g^ | Y, 

I i 

in 
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Uy : Sy l Sy 1 
Y^ : 5.; S, j' 


(2.2) 
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srdTT 5r«rr «f?NT 




17, : (1- 

J', ..., 

’?!» •••> ’?iX (1— /i+T; Vj, ..., Vf, fi^, ..., fiji), 

/ 

( Oj , <Xj , 

<r) 

* $ <ij > 0, . . 

■’ *^h,/i ’ •••’ ■••’ ^y ) i./>, 

/ 

(ay; a/. 

(r) 

aj , 0, .. 


F,:(l- 

h; t/x + Vp ..., 

Wr + Vr, '•h 1 Ml. ■••> ’/,,+ Mj.), 


jr> 

. 

' / 

■S'! : (cy , 

yjh.pr- 

, (O (r) 

' >'■'■ >i,p. 

■5* : (orj , 


. ,<') .<r) ^ 

S'. : (ej . 

i.p,* ■■ 

(J) (X) 

■’ ^0’ ’ > I,p, 

S'. : (/y , 


^ 1.(3, 


?r«rr 

Z,=z,' Yj^yj (l-f-/c)-’'/>/o=.I r;j=>l, .... s % 

A ^ (2.T) % ferr srtfTT |, % 

min Re ( E m Dj' + S Va h-T+ k v; £)f 



jfxsst J , I Ul®® 1| »!?ii 



^1% 5r|5>rr 5 1 

WT% ^ farfk 

(2.1) (2.1) % 

% q-fT'^Tir ^ =r-r |, g-insp^ ^jt |, %• tTwh ^ 

^ ^ff % f5# ^R I, 5?r: ?nn-?R?ff =f?T arir | sftT (2.1) %• 

?feor TO iTiR % f5r?r ?r«rT r^ % 'rf^qurf 

^r SlJftiT I I ( 2 . 2 ) # ?«rT'RT ^Ft ^TrI | I 

3. fgfw ?3n[Rf 

^fk |JT ( 2 . 1 ) t a,=w;=l (;= 1 , ..., m), v=0, p. = 0 ^ M=l, N=P=0. Q^l, 
f^=0,Fi— 1 T# 3rtT pRT y~^0 < eft Iff ar^T^ ^STT ^I'^T % ?rR iftWR Jf ^nTRteT 

f> STTFTT I |W 


ffRRTT-Sn'R 

f^f^?nR2T 3T5^R 3TR>r % 5rf^ srifiR rr st^r 3tt«ttt 

^ I I 


1. arw, tT?ro rrq-o ott ?fto to°, STRrm 1981, 11, 99-105. 

2. tTS'^ift, tTo ^RTf^, Higher Transendental Functions, Vol. I, Me Graw-Hill> 
New York, 1950. 

3. anfo XT^o eTR l3TT|o rrifo, Tables of Integrals, Series and 

Products. Academic Press, New York, 1980. 

4. sftTOar^, cr^o rriTo, 2 RT, %o ^STT TfiR, tr^To "fto , The /f-functions of one 
and two variables with applications. South Asian Publishers, New Delhi, 
1982. 
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grT% 

gsnm 

»Tf'»i?T f^wT, iTiTo 3IKO siiwt 

[ ITT^cT — 1, 1986 ] 

?nTT?[T 

fFT 'fim % ■W'-qwR cr«rT mi ^ qJT 

sp^Jr ark f'BT ^ rrm^iafT qrr ^q-rrl^r an^ arT ^rranarr 5^- ^ranqraff qn' 

iTR srirr t 


Abstract 


Certain integral transformations involving if-functions. By Sujata Verma, 
Department of Mathematics, M. R. Engineering College, Jaipur (Rajasthan). 

We first evaluate two integrals involving Fox’s ff-function and the /^-function 
of several variables which was introduced and studied by H. M. Srivastava and 
R. Panda. We then use these integrals to establish two general multiple integral 
transformations involving ff-functions. Our results provide interesting unifications 
and generalizations of a number of integrals and integral transformations including 
a result obtained by author [6, p. 73, Eq. (2.2)]. 

1. snr^ 5r sttw qvr srsirqq' ^r«rT % 

feqr Wf afk qfwwT vfV ^ «ft I ^iT ?f%cr sqqfR k ?ffir«r 

zi...zk ^ q;> 1'^®^ 


u IZi,-; k\ Hpq ...•,pk,qk 

r I ' (A) ^ > ' ■ (k)(k) ') 

I ( aj; aj , ..., aj ) i p ■ i ^pVj ) ^ ■■■', (pj ^ Yj ) i pj. | 


Zk 


ibj'Pj J 


(1.1) 
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I'STTcrr 


^ » fi,» „r. y.,.-, i* ,, Z7< 


3^5f=^, 3Tf? ( 1. 1 ) n^o €t .-p'r // 

i%?rr sTT^irr i 


% f irr^ //, g-r?:r 


5T>£TT^ % 5)-^^ ^TTr ITR STfcT =F7% % pTr^P'ff^j.T . 

Eq. (24); 3. p. 3, Eq, (5)] STRijqi^rcrr Tiq) i 


Ft [2, p. 178, 


w!("+j)-'} 


dx 


srK2’‘*’^i8(0+W*fff+J) 2-fM«-2 


. ^Ii^L±i^±i^D Fifl-iv+j/w-Pj) 

■F^Tl) 

• -P(^« -A V - tOT.t-4\ 

r(n~m j~ I) ■ '' ■' 

■ a^i [4«+i>'+|w4-i,i.«-|-i--f.fm-f.^; „q.i. i_^4^)„ij^ 

3rff 

(n±vi-m+l)>0, |l_(4^)-i|.,0; 


1 00 

a- 2--^-o-i/a piv „iii ^j-\_i,a ^ 2 ) 

^("2 +1)^(5+ +1) 



STff 


(L2) 


( 1 . 3 ) 


(a)>0, P>0, Re (A+J)>0, Re (v + l)>0. 



^T% ^f^xRT ^'TfcR 


2. 


!>”-[(- 9’- ]-""'Vf^-^L}] 


2-m-2 g(;)+m+«41)/a „ [l-(4z)-ll« 

r (n—m+i) o)! r(n+l ^.ca) 


M+1t,N+2 


2,iV4-2 . . 


=(L. -el / l-n + »+m 

2/ ’ \ 2 ^ 2 / ’ 

, f) . (2±2iJ±L.^„ P) 


?r«rT srRr^^a' giss | 


(n±Wrt:>'+ l)+jii i?e >0 




M,N 


(2.1) ^ Hpjci [z] % m arm t arf^Rnw % 

sR%?r sTfir^rerr ^ gfe |tcfV | i 

f“ (a*+x^)->^l^-^l* exp ( P-^\ J (. \ 

•’' aH:c‘'>J*'n?T3rV 


■ [Zi (aHx»)-Pi, .... zk (a*+x“)-P*] dx 
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03^) \ 2a J 


TrO,n+ 1 : nil, Hi; ...; 

p+l,q +2 : Pi,qi\ ...: PkM 




'Zi (2al)““'’i 

. 4 ( 2 <x)-‘“'’a 

(A) 


Cl 

! 

D} 


C=(|— A— «; 2pi, ..., 2Pk),{aj, a'j, ..., a^- ) j ^ ’ 

h.p, 

A/2; pi, .... Pk), (i— A/2— V— <w; ..., p^.), 


^/A 


5 rgt 


i?«» (a)>0,p>0. Re (v+l)>£), i .= i, ..., k. 
Ai>o, |argz,-| tt Ai, 




( 2 . 2 ) 


/It' 


P 
2 

y=n+i 


(<) 


+ 2 V; 

y. = I 


U) 


Pi 

- 2 

y *=«,■+ 1 


(»■) 


+ 2 8 ; 


y=l 


- 2j 

ysal 
u) 

S,- > 0 , 


(/) 

2?e(v+l)~/),- min |i?e ><,(/. . 1 , 


(2.1) % q'Tir W if (l.l) S'KT Tfk'flrf'Tcf fT^rr n^o ■'fT^ ^’5r';(VBr % f-Tif 

arm 1 1 ^ 

(2.1) ^ 


(2. 1 ) spt *^c^v;i //-'R^PT % ^rriT Tw Jrfw’T-WT^^r sp^ flr*rTV?T % 

q^f Jf «i(W sp^ I |t®l 
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¥Tf?n: 

^ ^ j mx X ^Tu^'i % ^ tTTFTT ^ t (1.2) ^ ^ 

^ ?r^ % X qjT ^T WR mn ,f, ^ ^ofv 

^ 5f I; mx^m cm I sfk ^ ^ sttc^ ^ 
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( 2 . 2 ) STIR qJTt % M Iff qfwff ( 1 . 3 ) qrr ff<R>ff ^ | afh; 3 ?R sffe^f ffffg- 
^T fflRff qRt I I 


■e« 


3 . ffffTO'iri 
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<; [ ;.x;‘ ... ^:' 1 ^W] 

2 -m -2 /-(m+«+-i-j )/2 r 
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-i/ 2 n-i/a 


. r 
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u-o ■l^()^ + tt»+l} < 0 ! 


(■- 4 ?)“ 


• < 4 !;+" c« k" «: 


-iuiltx) (-Urlt^yi G 


2 ] 


^srif 
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/ 1 +m-H-^ £/v / pj Uj\ 

\ 2 ’ 2 j ’ tj- ’ tfji,/ 


(3.1) 


^ /w+n+ 1 -^, U\ . ^n-m-S U 

\ 2 ’*"‘"’2/’V 2 ' 2 ^~’’) 
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l^rr^TT 


m 

Qn(z) I I 

^TF^TT (3.1) f?TiFf?riw 'FtIft srf5r^?Eft % 3T??r>f?r #ar | 
(i) Cj>o, tj>o, v>o, Uj>o, Re (Pj)>o, (jf«l, ..., r) 


Re[n±m±(S—cr)+l]+U min [i?e('^A] >o 

l<j<M I \pjji 


(ii) Re(z)>o, 


1-47! 




IJ- j" -p (^,) 

Hx [Zx {a^+Z*}-/*!. .... zjt {a^+X^yPk] dx^ dx^ 

= 2 -^-''-!/* «■!/* jS" 2 ? ( --f-T -L 

i^*^o ' 2 a/ cii I 

rjO,n+l : mx,nt: ...; ntkM fzi '(2o)-»/’i | / 1 

• p+ l,q+2 : Px,qx, ...;Pk,9k Ua (2a)-»PA | J J 
X— Cl Xi +...+CrJc/ 


I=,Qf~.X~<a; 2Pi, ..., 2pk), (aj; aj , .... af^ ) J ^ : 

/=.(J-A/2; Pj, ..., Pk), (-l/4-A/2~v-«); P^, .... p*) 




STTOf f 4 T 


Cj> 0 , tj>0, Pi>0, f-1, .... .... r 

i?e (a)>o, i>o, Re (v4-l)>o. 


1 .?* 
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M jy 

, , -f; a n r(i -aj+aj 0 

2tt a)J i ^ ~ 

n ni-bj+fy a. n riaj-aj a 


ii: ■ /: 




■ (Cl %V-+ C, xl yif(ci :«?+...+ Cr xl') dxi ... dXr] d£ 


arsr Tfd^^r 'TfT<»rmW ^ arq)5r gro 5rr«gr | 


_ 1 r j^ 

Inct)} L Q 


0 n m~aj+aj a 




*" Hi ^ 

(cj)^ tj 

j^l 
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fSTTcTT 





1 f(z) dz 


^ Jf ^ ^ <??■! ^ f!W% nx fif 

A=(^...rr)“' (Cj)-mj zPl/tlt--+Pr»r-l /(z) 

,,Jlf,ff+r r -jiirti -Urltf „\ 

■ -^P+r.O+i [^<^1 - Zt'l 

(.bj„pj)itQ, (1 i 5 ~|-o', U v) J 
arccT ^IcTT I ¥! 7 rf 

min {cj. tj, Re (pj)) > o 


cr«rr / w sr*PTT t ft' 'tstI % arfra^r •'cl i 


3 T^ fJFT 


r / f,a -i-.w+i/a mr 

/(z)- 2 '[(r+-J-l] &[ 


(*+^) 


>|{(^+ h‘ 


%% I ?r<5rT (2. 1 ) vt ^tr | sfk % 3T'7% ffw*T 

( 3 . 1 ) TT I I 


(3.2) ^ % ft^r f ^r q-ftiTR (2.2) ^T TjqrrVr ^ | ^«ri ftfsr % 

ar^r^n: 1 1 


giTRar ( 3 . 1 ) ?r«rT ( 3 . 2 ) ffrciTR otjtfit wft % t > ft^ 
5r«rT ^f=aR)!T ^T-qi^q' % STT'^aff % ftfifTS^t^OT ^T, ^ ^TR'PW lETt?flT 

WRX SKFT ’vx ?r*p?l' I ' 3 T> ?r«rr ^ i 
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?rTTt^ 

ST5? spra' OT ^r^^rsr srot ^tot | f^r^rif 

^|<T^ OT !=Pt ^f>TSr =^Tf ^ ■ff-'ROTT OT jorqrq;^ it I 

Abstract 

On a result involving the generalised associated Legendre function and the 
mnltiple /f-function with applications. By B. L. Mathur, Defence Laboratory, 
Jodhpur. 

The aim of the present paper is to give an integral relatiop involving the 
product of the generalised associated Legendre polynominals and the if-function of 
several complex variables. The result is general in nature and is believed to be new. 
Both known or new results may follow easily as its particular or limiting case. Some 
applications have also been indicated. 

1 . fM ^ ^ sftWPRRT ^ ^ ^ gTTT JEf-tBOTT OT 

arsJT®Fr afk TfiOTOT sott % | 


H[Z^ Zr]^H 


o, A : (/*', y'); .. 
A, C : [B', D'\- 


y(r)) 


( 


[(a) ; 0', 


m, n, - 

; [(*<'■0, n . 

z 'i 

[(c) : 


: m, 8']; .. 

.;[(«/<'■)), 


11 

f+.oo(0 

r+woo • 

•••M®r)^A (^i), •••, 


... 

4>i(h) 

J —woo 

\ A •'f 

^r)^i y • * • > 




dsi, ..., 

dSf, <«)=\/(— 1), 


( 1 . 1 ) 
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^0 ^5To msTT 


srfT 


_ . Ji) 


t 


Xi) 


Ji) 


MK 


n r{d. -siBj ) n r(i-bj +si<i>j ) 

/=i j=i 

j 

V /«{1, ..., r}, 


X I n r(i-df + .i^) n 

7=l+y<'> J 


^ i. ^ 

‘P (Sj, ..., ^r)~ ^ ^ 

7=1 1=1 


X \ n r(oj— s lit, ) n r(i-cj+ s s,tl 1 ; 

[y_A+l »_i ■’ ;=i i-l ■' J 

V i€{l, ..., r). 


( 1 . 2 ) 


(1.3) 


«r|5^ jy-q;5rfr (i.i) % ^ M=^?rr % M aifw^niwsfrcr^sff 

% f5r^ «ft^T?cr4' cfssn’ 4?! i 

^ ^ 5# fH’’:'T%fe?r w ?r 'rfrwft'?! | 


QII (*)=*n2/n)!]-Hl“^‘)" I>r''"*V“^*)®'”> 

Qmk' (x)=[k^"(2m)l]-\l-x^)"+^/f^ D”^^”*■^*"‘(l-x*)®^ 


(1.4) 






d_ 

dx 


dx 


k 

qJT 3 t 4 t f4J Di m ^R 3MT | >3[5f A:>2 £R^4> t I *=2 % 

(1.4) iET^^rO Jf ?nTmt5r ^ srrat 1 1 

^p-13] ^ ^ E-r^ 3r^ ^vs(r^ srr^ W 1 1 ir|f 

¥T^cr 'ii5r?ff ?r«rr ^5^1 H-'Xn^ t vi^' ^n^sr sri'^ f^^rr 

'5n%Tn I f ® gT:sr^ ?rrswt»ff ?f%5r Pfitt ’titt | i 


2. q ft giw 

^ JT^g- 'TftoTR ^ ^sm^T # STT^ I 

[’ xk<^ (l — xk)n Q^i^ix) H[UiXlt, ..., UrXk\dx 
Jo 



.T55r?r 
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^^A+2, C+2 : iB', D']- ...; [5(n i)(r)] 


m-a ) ; k, kl [{i-a-llk ) : k, ..., kl [(a) : 6), ..., «'">] : 
V[(m-n-o-) : k, ..., k], [-(m+n+cr+l/A:) : k, ..., ft], [(c); f , ..., ^o-)] : 


'Jft tsri 


[(*'). f]; •• •;[(&<'■>, ,, ,v 


i?e ffta+ft 


m ?T*n' « f, m^n. 


7’=ft««-ir(m+n- 1) J’(m+n+ l/ft)[r(/M-«+ l)r(/n-n+ l/ft)]-i, 

?r«TT (1.1) % M srf^rfTTnr srr?R7sr 1 

strife 


'rfr'JTUT ^ JTFrT |ir (2.1) % ?rTrT^?ir Jr srr^ (l.l) 

^ ?r*r i'ti« ^ | % artr ^ ^ 

I sfr i%far ^ fiT%r srf^^Ror % tsr 1 1 sTF^rPi:^ 

(1963) % qrftqTTT oiT^rf iT?r 1%?Tr 1 1 sr^cT ^ w 'Tf^'>irir # f^=5RT 

(1.1) % ^ ^ ^sfT q-Fw? sri'^r ^ 1 1 

3. H?sr*ftq' 

JTR# % ^ ^ ^ if-q^ qfl qrfipTJT ITRr t, sf) trqr ^psTT 

3rflr^ WT% ^ f , fen ^ nqr^ 1 1 cr«n 

gc^r n«n ^ ^nr ¥=^nn snf? % fqrqn ^ ^ 1 1 

(i) (2.1) Jr x=A—C=o tR r ^ni=w qr# ir-q;nTf qq 
srr<r ffe 1 1 


J] xi-(i-xfc)» (X) h [u, xn dx 


=-TxH 


0, 2 : Qi', /); 

2, 2 : [S', D'Y, 


— ; (m‘’'’j /'■’) 
...; [£''•>, i)t'-)] 


/[(-a) ; ft, ..., ft], [(1 -a- 1/ft) : ft, ..., ft] : 
\[(7 M— «— ct) : ft, ..., ft], [(m— n— O'— 1/ft) : ft. 


ft]: 


m, f]; ...; [(6(^ f ^)J : 

[(<f'), S']; ...;[(rfn SW]:"!’ 


0.1) 
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1:^0 


(2.1) Jf % 3T?^^cr tsr 1 1 

(ii) (2.1) ^ /•=2 sTfa-^rP^siRr f^r |- srgR fgiiT w 

STTR ftR I I 
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23. 3TpRr>t#fem (IV) % ?n«r 4[(tTsrf^#) sFT#ff#5r)] ^ 

fTrft^ ^ ?t?$r'sniT ii# strjt arsiriR- 

— ^raFTT^r f?rf afk sft^ir f?rf ct^tt sfVwT^, sr% 5 r 

— 5#)?r 5 r«rT ^^ttr 5^ 

24. tTTft^r (II), (II), (II) ?r«n (ii) % ^ 47^^ 

#)pT 47 f 4 >T srearirTT 

— ii^o srctTT gf^n #(0 #to 


155 


161 


167 


25. q-lftTITT (IV) % 1, 1-^Tffen^ ^sRtt % HTCT 
471 ?T??ri?'Jr 

— tth 47 WIT 3 nr^ 

■o ■ 

26. #to #to qo i;r:^o sf^o (DCAHQ) % f5?.RM STT^T#! ?N7ff 

% cr«fT n 7 !:^ 7 TT?iT 47 arsirzTTT 

— 47 TT 5 r =^#t, ^tsR #?ft cf’TT TTTfkTir TftJT^r 

27. 5-¥5ft'df^?r (5-Fu) 3«rT gT5^?T47ff % srfersr##!*! 

— sraT7 fflf , «ftTr#t TsrrTT ^ sT^FW 47^tik #)q- 


177 


181 

189 


^S 47 : Jr?rT 5 ’ 
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cr«TT 3T»fHt % ?TT«I ^f«TT (II) 

% %-3T»fy 5r«n ?rf 5pT 3T6irir?r 

q?To ?r«TT 
THFW atSUlR^nm, feCT 

sftsrw if spm (ii), (G G) chtt L-i^FrTf%^ sriw (Asp) 

L-t^^q-Rsf)^ (Asq), 3pc5r (GIu), L-T^m^T (Gin), L-3rffff#T (Orn) g-^TT 

L-^T^#T (Lys)-3riflffr 3F?ff% fgr-3fift ^«rT ?inft ?f^5ff mmn Mwh' sr^rrsff 

Jr Tt^ThiT^ ^ ftnn w i ^^’fr t GG ^ 

^rsrr srifryfr sr^^r (^f tr^) fefTzr?’ Jf sr^^ ferr w i arfa^^r: 

?f^?r ^ f^rr arieqi^r^JT TiJr 1 Asn, Giii,, bm a-srr Lys % sfifT 

% 3T#-?riJr jBi /2 % Asp fr«rr Glu % % £ 1/2 ^ srfsr^ !>% ^ sr^rrT-srrurf^^ 

f5PTD3--f5rjrirg: srfcTTfipzrr % arrsnT tt ^ 75 ? feirr 1 1 

Abstract 

Solution studies of binary and ternary complexes of copper (II) with glycylglycine 
and some amino acids. By V. S. Verma and M. S. Verma, School of Studies in 
Chemistry, Vikram University, Ujjain. 

Solution studies of binary and ternary complexes of copper (II) with glycylgly- 
cine and some amino acids containing functional groups in side chain have been 
studied in aqueous 0.3 M sodium perchlorate medium. For ternary complexes, 
glycylglycine (GG) was used as a primary ligand and amino acid-L-aspartic acid 
(Asp), L-asparagine (Asn), L-glutamic acid (Glu), L-glutamine (Gin), L-ornithine 
(Orn), or L-lysine (Lys)-was used as a secondary ligand. From a suitable analysis 
of polar ographic and electronic spectral data, the complex species formed at different 
pH values and their geometry have been ascertained. An attempt has been made 
to sec the effect of temperature and depolarizer concentration. The higher values 
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^ ?r«rT arwf 


of ternary complexes of Asn, Gin, Orn, and Lys than that of the ternary complexes 
of Asp and Glu have been explained on the basis of the intramolecular ligand-ligand 
interaction. 

^ ar’sff 5r m ^ mi arprrrf % 
sTcirfmP eitr firm mrr 1 1 spt firmT m fiu 5rT5ff ^ 

Jf ^TTfircT ^ i^m’PT firmr m irspm |— irm % amrm^r crm 

^rfipJT Fmr 'r i sr^ srfir^pm tfrifir^P m?r^ 5 # | mi arm srTi“tT?3rT?Tr % ^rfam 
qx #5 mm I aflt: ariffift ari^f % mm qw^aff % arrmtrq qrxm | 'aft i:T?5fTfiT 
% qtxfir if xqfimr ^t^ 1 1 

mqx % afnt ^t f Imp qfaimaff ^f fir^ |— qm m^sftq 

arfmftlqr (#tt m rr^T^) ^mr qfsimTaff Jf |t^ qi% atTmftqixaT aftx arqqrxor t 
qT^srtiftq 3nmft%q (mqx m qq? qft ^irqaT 1 

3r%q? mfxtaftq gt^ f afr ?%q?Fr qrqt m mq qn:^ | qm fqfirq mftqt Jf 
firm firm fq^m mqm q>x^ 1 1 ?q fqfirm rfqtqf % Sf arrqix arrqrft'qq ar^j armq: 
mr % afij Jf qmr mwr 1 1 qqtrx % airq^ qq ariq^Tw q>x^ qT%xtqTqft trqr qwqq 
qqqfiqr 1 1 arq: q?ii arsqqq if qrr qqqtq fipqr nqr | 1 

sRiq qtsrqq % qt qq^q |-(1) qifqx (II) % arqtqt arr^ff-L-tTmTfqqi »rim (Asp= 
C06 H.CH,.CH(NHj).C 00H). L-trmRaffq (Asn=NHsCO.CHi.CH(NH2).COOH), 
L-mmfqqr ariq (Glu=COOH.CH 3 .CH 2 .CH(NH 2 ).COOH), L-mmqtq (Cln=NH 2 CO. 
CH2.CH,.CH(NH2).C00H), L-qf#qtq (Orn=NH2CH,.CH2r“ CH2.CH2.CH(NH2). 
COOH) ^ L-mw'Vq (Lys-NHjCHa. CH 2 .CH 2 . CH 2 .CH(NH 2 )COOH)-qqT i^q? 
^mRq-Tm^firmmfqtq (GG=NHjCH 2.CONH.CH2.COOH) % gx«£r q^ fqafqt 
^ 3r%mir qm (2) GG qft srrqfqq? fifipiq qqr ar^ffift arrqf qft fqqtqqr firttoq Irqx 
Cu(ll) % ^p-iST ^jft fir^Tqf qq arsz^Tp 1 

qtqxfqrqft % mq iqqfiqf r'^q^qftqtfirfir qft qt qqqftqff %' 'qiq Jf qpq fqtqT qqr 
1 1 mi areqqqf qq qqiftq q^qf qft xqqqtqrqqfirfir qqr firfqqt:qTqq qiq qrx^ Jf fipqr 
qqr 1 1 

q?iq qeqqq % qfqif qf qqf^ | fip qfqqrfq qfxfiqfqqt ^f Cu(II) 

^ fq^q qmqiqqftq qqmq qtfqqr qqim I I 

sm>TIc»IV 

qtq^tqTq qfirqmr-qtqftm'P ^ qfqtfeq fipcr m;! fgrqif qtq '^qq^q qfr % (Sys- 
tronics model 1632 qm Recorder model 1501) 1 ^qftqp qtx '^fffqq ?qq 5 >q 
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?ff5r 

^ ^ jrf^ ^ sr^^cT fifnrr wr i ^Pt^rV 

srT?%i ^ ^rnrl <Tt fsr^r^ M^rcmt 0.3M NaCl 04 ^ o.ooi% f|j>r 

XIOO % 5r?ftJT if Tf^^T tR «ff 

^Mrr=83.0 cm, OT= 1.316 mg sec-^ /=3.8 sec, 

^|f *Mfr='TT‘w ^ ^r^ftflRT #?rTf i 

In=qjx^ % ^ SR mg sec-1 I 

?rm /=f^l sec if i 

frrr ^pt ft«R % i%(T. sra' ar'mrw ^ snftir Prtt >mT srpqw^ o.2'C 

«rT I 

?T«ft >ft iTT'R' % Tt >r^ iftcR tTR’^T nig 333 ^ ftitr ntr I ^S!TO ^ 

^ if sr^^er Pirt w i f^?raR ^"ir % w^ttjtt trt i ^ ?ft % 71 
^T sf^r^ftsnr Pp^tt »ptt «rr i 


TTFRT #^5T JTT^ST-26 % 1%irT ITITT «TT I 

msRfir 

srift^ SR^r — Asp, Asn, Gin Gin Om ^o ^o i^o if ^TSTT Lys 

^TRirnl T?rPT^ % spn «rT I OT5 sturt ^ h-ihr ^ ^ 

'PRT STTifT iTSTT, piT^l^ 3|R<stPTPr ^ glTTt, 'ftiPfPTW 3)l*il^l^^ cW 

?f%cR7 ^ snfPr ft>srT irt *it hsrmx arq-^rJ^r *ftf^ q-sR^ffe fo 

. % f^sTT qqr ^ir i Tf^ fidR XlOO ^frr ^stt qrRfqt ^ *rT frqr GG f%TqT qii 

■^sqR «rr I ■ 


q'frfliwT ti«it 


na sflT £’i„ % PTsrft'q % stNtsirt cm qffi'l % ^nTt^w ( i ) =pt gqqrq 


qqr— 


^ 2.303. RT 

Ed..^Eil2 


log 


■jc(5.5— x) 
:5(l-x) 1 


(1) 


ijfgj q*^. -Ei/2=aT^-^'^Tr -R— ^ gri'T; 

«s=^qTrrT^ft:^ ifft qWT; a=3rrq^ jqfqy; f=tJRT; ^TTJ 


I I 
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?r«rr ^ ' 


srfipiri argcjpTr’jft^a'T ?r^»T'n'»P ^Pt sR‘''i?rT 4it t^if^^rsF 

Sr^ffT ^ ^ ^ f^^PfOT f^Tiff^^r fl'^ 4?t Ulhcorr*^ 

% irm 2Pt f^rf^pJT ^'^T^iflf tt f?«rT?rT jtt^tt w 1 1 

fs-ST>ft Cu(ll) ; L fjTfrw 

Cu(II) : X(L=3r;ftfft 9T^^) % I : 1 ar^TTfr % f5T>I 'ft 4 q’T gFT'e 

fq?rq:»T '3«pqr'ftq ?rcq | 1 ift 4.5 q-?: q| ^rqf ^ fq^qcr ^ 'qi^ 

1 1 ift q>T qpT ??r# T|% qi sw’T cftq qrt ^if ^??ft 'qi^fV |, f%^5 fscftq' ?Rq # 

qscft ^rraf I I >ft 6.5 qr ffq^rr ^rqqr | srtT 'ft 'cr'q 7 qr srqjqq 

^qqr 1 1 fq?r srfsjqr 'ft q?T% •qr qqq q^q srqqq ft 'qiq't I aftq fffqtq fr^q qft 

fqqTq srm, id, feriq % w ^ qqqq sTTEft Tf ^rTaf 1 1 

>ft qrq qsT^ qq qqq qqq q?r srslq^q fqqq, Eln q?qT I q'qr feqtq q>T qqqr 1 1 

'ft crq 6 qq q?t qFsqr qx; qqq qqq qtt q^qt srrqt t sftq fs^tq 
!Pt q?5ft sTTcft 1 1 Cu(ll) : L spr sTgqrq 1 : 4 ft% qi g^q'sj tTEfrq q.q:q Tf srTqt 1 1 

Cu(II) : L qq ar^qrq 1:2 spT % qt qq 4 qq |t ^ ari^ qq^ t 1 W 
'ft irq qq fqq'iq qft qq^qr qfT% qq qqq qtq ^ ^qrf qsqt |, qT?| fsdfq 4 ft q?qt 1 1 
'ft qq q?T% qq ^ ^T |t qfqqrq fqqqr 1 1 'fi <^q, qsT% qq qqq q^q 4iT qsqr | 
(qfaq: qsqtcqq. ftqr qrqr |) qqr feftq qrcr ^i Em qqqr |, qqt fqr qr^T ^ qiqt 1 1 
q^t trq 8 qr i^q>q gqT'sq f^qq fqqfqq qfcspq'iftq qqq sri'^q ftqt 1 1 8 % 10 'ft irq qsp 

■®i/a qH'qr qx^f Orn qqr Lys t qfqi I (^%q: qTT'jft 1 ) I qf crq 8 qq JS,/aVS— log 
IL] qfqqq qjf^itq qm qiqi I fqqqft qqqqr 0 . 1 24 | 1 

?q fqq?iqf % fqq^nft ^ >3;qiq qq 1600 cm-^ (er^55) qi; qrqr qiqr | 
(Iftrtl qnqft 2) 1 

fq-ft«Tqt qt^ qTf|?qt«] % qqqtq;q ?r ^qr qqqi | fqr 'ft crq 4 qq Cu(n):i 
^1:1 qgqrq % fqq srr'q i^qrq qqq q^q CuL % fq^q; srqqqq qir qfcqTq | i q't i^q 
4.5 qq fqspr ^ q'cqf t fqqqq ^qr q^ q%q ^qr | fq? fqqqq q^q qft qt fqr# 
fqqqpr | qt qT^R^qr ^ % qw |t fqqqqfsR 1 1 qT%qf’’] % q| ^Fq'sJ | % 4 ?r 

qfqqi 'ft irq qr Cu L^ ^TJrqr 1 1 qq: q? qiqqr q^pqqq itqr 'ft qq 4.5 

q^ CuL qqr Cu q:p5r q^qR^qr Ir 1 1 qqqq: qqq q'fq Cu £ % qqqqq %■ qq^q | 
qqr feftq qf q Cu £j % qqqqq % spRq qqq: qqqqq apt fq qrsrTT q^ qspRT qr qqrqr 
t ^ qtqf q^qf 5^ ^qrl fq?q 1 1 qt qsTft q^ q^qf % qfrqqq aft srifcq apt q| qR 
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% fs3r»ft ?«rT ^ff^r 

?rT-i!:^ 1 


T= 

Cu(Il) ?r«rT ariftjft sF^f % 1 : 

Tf#d^rr 

=25*C, [NaC 104 ]= 0 . 3 M, [Triton 

2 pH iTFff 7T 

X-100]=0.001%, [Cu2+J=l xlO-®M 



"ft 

-EiiiiVvs SCE) 

na 

1. 

Cu-Asp 

8.00 

0.253 

0.462 



9,00 

0.242 

0.672 



9.50 

0.238 

0.569 



10.00 

0.235 

0.569 

2. 

Cu-Asn 

8.00 

0.238 

0.845 



9.00 

0.234 

0.986 



9.50 

0.222 

0.870 



10.00 

0.199 

0.896 

3. 

Cu-Glu 

8.00 

. 0.250 

0.643 



9.00 

0.225 

0.739 



9.50 

0.220 

0.870- 



10.00 

0.218 

0.870 

4. 

Cu-Gln 

8.00 

0.209 

0.822 



9.00 

0.208 

0.954 



9.50 

0.200 

0.924 



10.00 

0.181 

0.704 

5. 

Cu-Orn 

8.00 

0.224 

0.704 



9.00 

0.228 

0.778 



9.50 

0.232 

0.778 



10.00 

0.235 

0.822 

6. 

Cu-Lys 

8.00 

0.190 

0.822 



9.00 

0.194 

0.845 



9.50 

0.198 

0.924 



10.00 

0.212 

0.183 
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w«rr 


2 

Cu(n) : arf^r % 1 : 1 a'^rr l ; 2 feaf^ % 

fw srraa- 

aspr at v^a*(cm-^) 


I, 

Cu-Asp, 

1 : 1 

4.0Q 

13605 

26 



1 : 2 

8.00 

1600 

46 

2. 

Cu-Asn, 

1:1 

4.00 

aa^ra 

— 



1 : 2 

8,00 

aa^a 

— 

3. 

Cu-Glu, 

1 : 1 

'4.00 

13605 

26 



1 : 2 

8.00 

16313 

50 

4. 

Cu-Gln, 

1 : 1 

4.00 

13605 

26 



1 : 2 

8.00 

16129 

55 

5. 

Cu-Orn, 

1:1 

4.00 

13793 

26 



1 : 2 

8.00 

16260 

50 

6. 

Cu-Lys, 

1 : 1 

4.00 

13698 

26 



1 ; 2 

8.00 

16260 

56 


^ ^qTsj faiar ^ri a^T | Op at i^=a a^ Cu L^ spt arfsjHpar .f>at 1 1 aaa 

aaa % pH cft srOfTt’a a| aaf%a araar I fa> aOpar ^ xr^ arraa 

3iT%fGaa afar 1 1 a^a: af ^afaq; far ^^a^ta afipar Jf at faaa ijaa ^ |, af i^a? 
sr^ anaa % aata aa% ’Faa'a aatat srraf aa sfrar 1 1 far^^ fg:ata aaa % fac: Emvs pH 
aa afaaa rr^ H+ sriaa ^ aafaa araai 1 1 .a^aia aftO^afa Jr ^aaa aatar aaaa 
aar arai aaa a|t 1 1 Opa at aaaa: ^^ajta aOpar % aiaaaaa' a^a air 'cfa? HaO,OH- 
Jf aaa arar | sfta H+ araa aaa .a;aar | (?#a i) i 

jrearf^ I s^-jOa I5 f¥a5=a faw ai^aarat aa ^ a?taa 1 fa#''a 
apsai % aa % % ara aaa aaa ^ar^ aa aaar aar faata aaa *Pt ^arf art afar a§ 
^%a ^ar t Op aOrar aT^aar aa CuLj grfsrsp aaar | 1 



=pm % fssnft ?r<TT ?jnft 
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[cuL(Hp)^] ^ [cuL2(HsO)2] 


+ H 


im 

cR^r 


-H^ 




'V 


Cu+ L + 4 H^O [Cu LaCOH) (H^a] 

^F#iT I 


<ft 8 'K 1 : 2 % f?rcr ?R»T ^ ^ I f% 

3rr=^zRr fr Tifr 1 1 srf^g- E^itvs— log [L] ^ jm?rT 0.124 ??rfcft | f% 
?TTr?^JT4^ ?f ’siTT 4 1 1 Iff ^qr % f?ra: 4fT5r | ^ amfiref it% CuL^ i 

srgaff 4qtt %rR w w |) i 

5r-?3t^ sfh €Tf«nff ^173 snr^ srEzpr^ff ^ Asp ^ ?craw t, f%?5 

3TT4^ ^ ^ fro 4rT ’n# | £'i/,vi-iog [L] ^ sr^ffT -st 

0.124 flHT ?W?4TT4; 4 ^ ST^fw ^TTIcTT | I 

1 : 1 4iT !F^45JT ST^^oi to? 13600 cm-i(eiii26) 

<ft 4 q-^SRftr? 45:^50 I I Cu(n) amt^or # 0 ? 12500 cm-i(€GsiI2) <Tt 
an?fT I I ST?: 3T?ofm t^ 4JT 12500 cm-^ ^ 13600 cm-i ^ iTf 

I fjp Cu(ll) # si^rnfipiiT 3rE5r ^ ^ 1 1 gT«r ^ € spT 12 ^ 26 ft?T ??rfcrT | 

f% arfsr^i: ft?? ^ ?T?T 1 1 w ETTTon oft iff jfe: ^-^icrr | f? tt q? 4 qr d.m.e 
(dropping mercury electrode) ?T srq^ft? ftt ?l?T ??? [CuL(HjO) 4 ] |t | i 

tt q? 6 ??TT 8 T?: 1 : 2 ??? 4? 5^? q?!?! I ftr ^q^isqftoft? W % ft?? apsq- 
???!? q? I qtff? f?q w^^l6240 cm-^ e^-'SS 1 1 sr?: ?! 
^';?t f???T ft? qf trans [CuL 2 (H 20 ) 2 ] | i 

fl-afnt Cu(ii) : GG f??ra 

q? % ttlncrqT'^ arft?^ ?n:oft 3 t ftq qq 1 1 qttf f?4TTiff l : 1 ?«tt 
1 : 2 % ftrq tt q=q 4 qq q?^ cR? qqr tt q? 4.5 qq qt ?qq fqwf t??! 1 1 
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srirt rf'RT 


^ -re JTsrir ?re>T s^rt w^efr srr^r^ t ar^i fecftir ^rr^ft 1 1 6 

^ 3inr 7t i^Er ^ ^ 5r«T^ ^1 I ' ^ ^ 

«r^80) ^T. f^Tf TS^fT I I 

^TT^oft 3 

Cu(n) Serfs' GG % 1 ; 1 cT«rT 1 : 2 fear^ #jp?ff % 

'ft TT 'ftttM'lttir 5fm ^ 

T=26°C, [NaClOJ=0.3M, [Triton X- 100]=0.001% [Cu®+]= 1 x 10-»M 



■ft <7^ 

Bi,a(F vs SCE) 

/la 

Cu-GG, 1 : 1 

6.00 

0.320 

0.528 


7.00 

0.314 

0.548 


8.00 

0.311 

0.563 


9.00 

0.306 

0.616 


9.50 

0.315 

0.623 


10.00 

0.342 

0.704 

Cu-GG, 1 : 2 

6.00 

0.292 

0.548 


6.25 

0.275 

0.569 


7.00 

0.289 

0.569 


8.00 

0.299 

0.616 


9.00 

0.315 

0.739 


9.50 ■ 

0.326 

0.739 


10.00 

0.342 

0.778 


q-f rr^ t (n)C®,®i fe4'aT'^, GG % g-Tiq- (CuGGJ^ [CuGG-H], 

[CuGG— 2H]- [Cu(GG) 2 — 2H]- ^sfT [Cu,(GG) 2 — 3H]~ ?f^5r gr^rrat | I aftT 

crfjec^] ^ 3rq% fvr'ftsfrrf ^ sq-iw Cu(n) ^«rr GA (^^rr^fe-^r ^^rifftir) % f?rcc [Cu(GA)j] 
% # TrT?r^ ^ 1 1 

SITgfr W’T 5r 'ft t3r^ 4 'TT STTC^T cTt’T spr spROT Cu(II) : GG=x»l ; 1 spr 
(^f^5r I) 3^=^^ ^ ^rwr 1 1 'ft t3:=4- 4.5 jtt ?> spt I ^err ll apr fg-f^Tf^T 

'R ar'R'JR |t t i fV^r I ^ GG fg^gte | gf'srT lI ^r. t \ 



#n: % fsaWt 9r«rT 
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HjC— HjN OHi HjN OH^ 

I V :?=^ I >/ 

9=0 OH, c—if-' y 

NHCH^OO" • ^ CHj-C^ _ 

I ^ 

■ft 7 ^ 9 % iTSJT w 3rra- ^ it ^rkit I f% ??r 

f^sftrr^tw^ it Tfr 1 1 

1 : 2 srg'TTa' % ^t cTT^ft 5pr it^rr iff | % I III 
?ni3TR?«TT if I I 


+GG 
I =5? Ill 
GG 


OOCH,CHN 
_ 1 

HgC — H,N 0=r 



NHCHpDO 

M 

"ft i:^ 6.25 qr £'„jj sft ^ it^iT % fiMVMlrqqq % qrRor it ?rqr?rt 1 1 HT«r 
it ^T?rT 'Twj ^ 0% N itqr it 1 1 qt vs ^ ^ srqw 0.068 

?r STO 5ftET?ft ^ 2 qt ??ft ^ qq qqqq qn^ft 1 1 

qt 8 qr f?rq^ ^ fqftr^q qFsqraff qr qq qq^ ^ 

16180 cm"^ qr STM itqr | sftr ^qqq e~80 |, w qrq qq qftqq? | ft? ?ff5r 
^toftq ^ fr fq^ 3tti g q ^ q ? t q I^q^d. m. e. qt 

arrqfqq it^ qmr [Cu(GG)2-2H(H20)j] 1 1 
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^ ?r«TT 


^ 6.25 qx iv ft ?rqRft |, f^wqft i)«^ 1 1 


Q 




C 


CH2 


CH2COO 

I 



*^2 _ I '^O 

OOC-CH2 


m 


siint Cu(Il) - GG ; L firqjtq 

Cu(ll) ; GG : L % 1 : 1 : I ar^tricr W 9?f»Tt "ft q:=q' TO?r 6 ^ 1 0 ?rqj % 
*r6JT 8rr%f^ ftrcr ’Ti^ 1 1 qt 6 9.5 q-q; fwir'>s' ^n^sgr q^T st'ittw # ^titt 1 1 

f^tlw ffT^TOf q?T srsifirq- fqiirT w— 

(1) Cu-GG-Asp (2) Cu_GG-Asn (3) Cu-GG-GIu (4) Cu-GG 
-Gin (5) Cu-GG-Orn (6) Cu-GG-Lys 

eft iT^ 6 TT ffrqirjff % f^rir ^»f Seftcr fteft |, fqi!=g ^quar ^q ^ fr^ 
qFfT 5fT ^rqfcTT 1 qt 7 q-c q> cr^if ft sricft f 1 ql qft sfk srfsrqi qq; qsrq 
q?t qEdt I cTSTT fg-^'tq q?t qfcft | I £'1/2 qtqf ?rtqf ^ STfcTT I (^%Cr ^r^iiff 4) | 

mq qsT^ qx: q>ff arqqT qft ta'q strt, id q^eft | arqr Em arfsrqf ^KeqTeiTqf ftwT 
STTeTT I (f |%cr ^TRoft 6) I 

fqjq qqi qrt ^TTf^crr qf q^ id ^r^rrgqTcft ^q % 5rf?ft |, fq??| aTfarq? ^soiTeqq? 
^ srraT 1 1 

fqqn'qt % rrq?^ qeiar ~ 16000 Cm-i q'?; | f^g-qrr € 5Tq^q 70 

I (^%IT ?rR<Tft 5) I 

1:1:1 ^ qt^rffqw qft aTTqrrfTqft arqrfeft | fq^rqq Jf ?f^?T ^ 

3rfer?q if 1 1 Em % shstr qq; qrfr ^rr ^rq^qi | % ^ [CuL*] qqr 

[Cn GG-HL] | | 



% fffsfjft 5r«rr 1 1 

4 

Cu : GG : arwHft 3rr5f % % ftfvFT Tt iH" 'T'^ 

o ^ 

[NaCIO4]=0.3M. [Cu*+]=ILigand L=ILigand B]=l x 10-»M 
[TritoiiX-100J=0.001%, T=25‘“C 



va 


—EiiiiV vs SCE) 

na 



I 

II 

I 

n 

1. 

Cu-GG-Asp 

8.00 

0.168 

0.328 

0.739 

0.657 



9.00 

0.186 

0-.340 

0.821 

0.672 



9.50^ 

0.200 

0.352 

1.056 

0.629 



10.00* 

0.219 

0.362 

1.137 

0.604 

2. 

Cu-GG-Asn 

8.00 

0.167 

0.354 

0.870 

0.519 



9.00 

0.179 

0.359 

0.986 

0.569 



9.50 

0.183 

0.370 

1.056 

0.510 



10.00 

0.196 

0.380 ' 

1.137 

0.510 

3. 

Cu-GG-Glu 

8.00 

0.165 

0.334 

0.657 

0.616 



9.00 

0.191 

0.340 

0.821 

0.672 



9.50 

0.201 

0.349 

0.845 

0.704 



10.00 

0.207 

0.358 

0.896 

0.778 

4. 

Cu-GG-Gln 

8.00 

0.163 

0.342 

0.821 

0.616 



9.00 

0.181 

0.3,50 

1.056 

0.616 


- '' 

9.50 

0.187 

0.360 ' 

1.056 

0.616 



10.00 ^ 

0.190 

0.370 

1.056 

0.739 

5. 

Cu-GG-Orn 

8.00 , 

0.151 

0.329 

1.056 

0.672 



9.00 

0.159 

0.328 

1.056 

0.758 



9.50 

0.190 

0.356 

1.056 

0.778 


1 

10.00 

0.200 

0.363 

1.232 

0.799 

6. 

Cu-GG-Lys 

8.00 

0.145 

0.332 

0.870 

0.704 



9.00 

0.163 

0.340 

1.056 

0.721 



9.50 

0.181 

• 0.353 

1.095 

0.739 



10.00 

0.191 

0.365 

1.095 

0.778 
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cr«rr 


Cu(Il) : G : % 1 : 1 : 1 ar'^ft 



■o 

tft 


€ 

1. 

Cu-GG-Asp 

6.00 

15748 

56 



8.09 

16000 

58 



9.50 

16000 

66.5 

2. 

Cu-GG-Asn 

6.00 • 

stW^T 

— 



8.00 

ar^'s^ 

— 



9.50 

ST^^T 

— 

3. 

Cu-GG-GIu 

6.00 

‘ 15822 

57 



8.00 

16077 

68 



9.50 

16129 

80 

4. 

Cu-GG-Gln 

6.00 

15822 

66 



8.00 

16077 

66 



9.50 

16129 

71 

5. 

Cu-GG-Orn 

6.00 

15873 

60 



8.00 

16000 

65 



9.50 

16000 

68.5 

6. 

Cu-GG-Lys 

6,00 

15873 

66 



8.00 

16129 

68 



9.50 

16260 

70 


1 : 1' ; 10 STgqw 7T ?r«rT tIt q'ET 6 cT^TT 9.5 TT g^iT W STM |t^T g;f^?r 
I f% !Ef^?r ^ ft fsp?q- FfsPir 1 1 -£i/ 2 ?r«iT srmf^^Pt % arTsnT tt fe’T 
[CuLJ ^TfTT STT g-^fTT | I irf? ST^q-Tgr ^>1 : 10 : 1 -OTT STW eft ^tiff ft et^Tf fWeTeft | I 
'Ef^gr I ^Tfa: ^ ?rF3'm' ^ arfa^err fr ^ arift’fr sr^^T Trfc^g;'it f^'TTeTT 
1 1 w ^TeT ?rJT4fr 'fir?rerT | t srrg armlf % ht^t arilWt 

sftt ^ ^1: f^r^^'f ^r 3rr5r"j!T ^rfe^g;'!! ^"t fterr ^ |, jftst^r eim ^ srFsr^crT ^1' 

^ftsTfcT if ^ I I STef: t ^r^f^STer 3T6ZT5T?ft aiTg Sim sft^ jftfft'Fft spt arfeTT- 

fsR-T.qr f^R ?nw, ^T^rnir Tiff ttrt stri =^f?r i 



% feTTft ?r«rT 
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1:1: ^16000cm-^ (e—'TO) STT^cT ^%cr ^ | f% . 

% f^fcT 3 ns 3 qB^^[ii] 1 1 ^ pra-ssToff % iri f^Tsp^r^rr | T^ 

GG f^fTf’^ 1 1 ^ffspT wjw 1 1 Pr’^qRif 

'3T‘?:'#5a sftT ?rTf«rnit’J 'ft ftTfir ^ ’iq | f% ^ 'H 

¥Trff^?r it^ 1 1 

'ft ^ 6 ^ 9.5 TT ^ cft^5TT ^T gs^rr f?r sfTT ?ftgf^ | ft? 

'ft 1^=^ ^5^ % ^TTST arRfsr ^ arfsRi ft^ft 5r^ ft?itjRt^^ ^?rT | li^r^q Cu(li) 
sftT N ^ 3TT5RR STWcT^ stTcTT | ftr^T^ ^ ST'SS'W^ SiTTfirfer 

% srftr^ ft^T"! t ^ 1 1 ??r% 'rftoiTJT ^ Hre:?ft stt^ 1 1 

^nft 'Tft'JTFft ^ q-f fffK^# ftrffH^rr | ft? 'ft <7^ 6.25 in srfgr^ 9.5 ^ 
^ ^rEf^TT V % sr^ffK itst I ftnr^ ^prfirfn c^v 1 1 

R 



■2 


3r|f 'TT Asp % fnq J?=CH2C00H; Asn % ftpr 2?=CHjCONHa; Glu, % ftur 
i?=CH,CH COOH; Gin,. % %<? i?=CH 2 CH 2 CONHj; Orn„ % ftn^ R=CHJCH^ 
CHaNHa; Lys, % J?=CHaCH 2 CHaCHaNHa; I I 

Iff ^ B ' g% <giftn - 1 ft? ftsfift rH^PWf Jr Asn, Gin, Orn ?rsrT Lys % ^r%jt ^ sit- 
ntir •E'l/a, Asp crm Glu % % £1/2 ^ ^ |' ^ft? 3 f?ft ^cff ^ 

ft''T^ir frnr 1 1 ni ftrt'i^-ftr#'’® 3 F?rTft?irT ^ tTt'jtft | vi) 

\ gTT'ift 6 5FT % 'TcfT =?5r?TT | ft? % HT?? 3n’=^iTiT ftcTT 

'srim 1 1 % srf^rn: crrr 'tt 3PT=qinT ^ smrr ^ sncft |, ft??^ 

i?^ 'fft'^inr ^?r% 1 1 ir| ??r ?nn ^ | ft? ^ft?iT ft??ft sifer % 

fnn^'JT tr 1 1 srfsr^ m 'tt 'fTn^t^rnr ^ irftspt ?r ftnff^?? ^ ^ ??ft jfts: * 

1 1 £1,2 vj r % arftra^i f;? ?r itin wt 1 1 g^T % ^nsr 

giTT 2pT ???TT irt |q f^nr'iT 5'Jift?, D % ^-^Tir ^gtr 1 1 
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?Tr?.cr«rT ^ 
,?TTT<»fV 6 


Cu(Il) : GG : STtf^ft ^TTf 'TttTtlTT'Rt’T SIT^W 

[Triton X-100]=0.001% [Cu*+*]=[Ligand, L]=[Ligand B]=l x 10-*M. 

I 

q^=9.50, [NaC10J=0.3M 


T°C -£i/»(V vs SCE) na 

I II ■ 1 II 


1. 

Cu-GG-Asp 

25 

0.200 

0.352 

1.056 

0.629 



35 

0.203 

0.400 

0.849 

0.478 



45 

0,226 

0.420 

0.849 

0.478 

2 ., 

Cu-GG-Asn 

25 

0.183 

0.370 

1.056 

0.510 



35 

0.205 

0.392 

1.054 

0.518 



45 

0.206 

0.417 

1.052 

0.501 

3. 

Cu-GG-Glu 

25 

0.201 

0.349 

0.845 

0.704 



35 

0.208 

0.390 

0.711 

0.527 



45 

0.215 

0.408 

0.607 

0.607 

4. 

Cu-GG-Gln 

25 

0.187 

0.360 

1.056 

0.616 



35 

0.194 

0.388 

1.019 

0.589 



45 

0.201 

0.411 

1.018 

0.509 

5. 

Cu-GG-Orn 

. 25 

0.190 

0.356 

1.056 

0.778 



35 

0.208 

0.379 

1.389 

0.695 



45 

0.211 

0.410 

1.127 

0.478 

6. 

Cu-GG'Lys 

25 

0.181 

0.353 

1.095 

0.739 



35 

0.197 

0.370 

1.329 

0.679 



45 

0.206 

0.407 

1.214 

0.535 
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% fsar^ft 5 PTT 


CHa- 




NHj 

\ . 

Cu 

O NH 


N— CH2 

1 

C =0 

I 

o~-, 

c=o 




CH-CHj— CHa 


•21 


Cu(GG~H)G^n 


f rllT?IT 5rtq?T 


t^sT^lr tt ^ (^0 q?ro ^irf) srrfo siko, ^ % fir^ 3ni%^ 

^r^prmr % sn^ 1 1 
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VifnarRi Parishad Anutandhan Potrika, Vol, 32, No. 2, 1989 


cf«TT 3TT??f|!STFr5ft?T % q^fejT?T(II) 

ftffqw (III), 

3TTf o T>0 f^T cTSTT Sflftt SI»TT 
THTtPT f^»n»T, ^ 3 ^ r^tSSTt StlTTn 
f^q\5, TTSI^sJfH 

?I«IT 

i ■ gto %o f?T?^T 

g^PW^ST {fe|TT) 

' 3nf^>nirp5ft5r, 3-Jrf^5r g-qr 5-Jrf«T^ anfHtqrqrMt^ % 

t^(%qjT (II), (II), (III) tr^ ^flfenr (Hi) % ’i^r aiV?: 

'3?^r«i+, ^T5r^r 3 tr^ giTT 3rfwf5T?r 1%^ tr& i 

Abstract 

Complexes of Pd(II), Pt(n), Rh(in) and Ir(III) with isothiazole and alkyiisothia- 
zoles. By A.I.P. Sinha and Shashi Prabha Tewari, Department of Chemistry, Univer- 
sity Education Division, Banasthali Vidyapith (Rajasthan) and B. K. Sinha, Bihar 
University, Muzaffarpur (Bihar). 

Complexes of Pd(II), Pt(II), Rh(III) and Ir(in) with isothiazole (L), 3-methyli- 
sothiazole (L') and 5-methylisothiazole (L") were synthesised and characterized by 
physico-chemical data. It is observed that isothiazole is coordinated through the 
sulphur atom whereas 3-methylisothiazole is bonded through the nitrogen atom with 
all these metals. 5-methylisothiazole is found to be bonded through nitrogen with 
Pd(II> and Rh(III) and via sulphur with Pt(II) and Ir (III). 
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f?r?fT cr«rT 


3TT^«TTiTT5ff^, mirRt^r a^r 1 1 w«rT ?fR03[rr 

?> q-^ f^«r?r 1 1 qrqrrsit^ sirq-iiT ^ far??r>r 3iEiriT?r feqr 

sfT ^ BTT^^tsrrqT^fr^ 5g?q7?r1f apr % ^q tt 3Tfq?q qqV^nq fapqq tptt 

|[’-i«] I 3niHt«rRT5r>5r % ^rr^r q«riT ^fsF’q'q ^'ffl % ?rcqf !#% qfT«rT55:{ll), fq^?T (H) 

qrfqq (II) % ?ff^ fq;^q^ q^r ?rf!qq>^qqR?>3rq%g:RTqTqTqqT'^’-®i i 

qitqT? 2 : (II) 3t^T fq%w (II) % 3-, 4- q;# 5-%fq5r 3nfq>qmT5r>5r ^'qt^aprqfq- 

%f??f f%Jr qil' I fanrJf t ^ ?ff # ?f apt sr^sff % ^q Jf qmT qqTC**"^®^ i g’qq^ 
f5rq5=5f apT fswtq i^q |?ftq ?Tspqaq ^qijft % crcqf % nrq 3Tcq?q srsqqq f^qr 'jtt qapT |, arq; 
arefq sm ^ q^fqqq (II), ':#feqq (II), qtFs'qq (HI) qq ^^fqqq (III) % srif^ftqTqT- 
sft^, 3- ^qr 5-Jrfq?r arr^qtqiqrsit^r % qtq q^r q:q q%%fqfr 

fapqr qqr 1 1 , . . 

5IJTt*TTclT8p 

qft ^qRt Pd Lj X^, Pd L'j Xa q Pd L"a X* (X=C1, Br) 

STg |HTfq (1 Fqo qt^r) % arr^ft^q q^ftq fq 9 fqq Jf (2 fir® qt^) aprsr^ftq 
fq^rqq ftrrqq arr^ftqq % qrq sftt-sft^ fq^RT qqT q't# qq qq q?qR qqq fari r 
qqqq qasf fqqff qr^ig; q?T qq, ^^qftivr aftq |qy: sftqr qqr fqR qrg ^ ^ fqqi 
qqr, qqqfsg 60-90% ,qft i 

qqq cqfcrq q^rqqjf qrt qt.qq^ fqfq jRr |rff>qw>qt-cqf 2 'qq ar^r sn^q ferr 
qqr qqr apt qWq ^ qyqr^ srt qqr, qqqf^ar 40-60% qft i 
RhLs CI 3 , RhL's Cls q RhL ''3 CIj , 

qt?%qq qqt^qtt? (in) (1 fqo^ qt^r) % ar;:5ftfiq qraftq fqqqq qrt fqrtfq 
(3 fqo qtq) % tifqft^ jqqqq ^ fqqjqT qqt qqi fq5n% qqq fq^rqq qft qqiqq 
sTT^fqq Fpqi qrqr q^r 1 ^rqqq qWq qt qqqrg; aft^rT qtfqap sfTqr fair srq 

qR 5t qq qqr ^qtstq ^ sftqrq fair fqqr qqr. %qqr RhU's cig q^t ^qtsrtq % qqrq 

qq qfq^s t^^qrt^q qqr fqq srqr sftqr qqr 1 qqarfsq qqqq 40% qft 1 
RhL", Cl, 

fqrtfq (6 Pro qtq-) % q?qft|^ fqqrqq qjt qt^ftiqq qqftqtfrt? (Ill) (l fqo qtq) 

% 3TRft|)q qqftq Iqqqq ^ Eft^-qt^ fqqrqrq qt«ftq qJ qqr f^T qqt 1 qqqiq[ 
qqqq 2 fqo qrP^q spqq qq qf^ qq qq q?qiqqTq |afT fq% i^^ftcftq jfTqr qsarfqq 

qR% qif Jf prr fqqr qqr i qqqqfsq 30% qt i 

IrL,Cl, 

f^fqqq ffRqoftqr^ (1 fqo qfq) % qql'q fq^q ap 1 

(6 fqo qfq) % ^?qjt|qt fqofqq Jf fq^Tiqi qqi qqt 24 qj qap q-^ iff^ qf)'| qfcq^q- 
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'TtfkiR 

?Tff |3TT STcT: f^^ripT ^ 5Ri q^^T^T f^JTT W ?rs|T vT^nPI 2 flTo 5fto tPK 

^TTf???r Optt jrt, qr spT q-^sf srr^ ^ ^r^r sf^T 

^ arf^^r q?T% f^irr qsrr i g’q^rfssr 20% «ft i 

Ir L'a Clg cr«TT Ir V's CI 3 

3r»T>f^tnr (ill) (i ro ^>?r) % f?r?riR ^ (3 fwo :q>5r) % 

f^5riR fTT^nziT ?r«TT 4 tfs ^ qT^if|gr 25 ft-o ^ft-o ^irfecr 
qiq; f^r^r w 1 qfr qrf f^iff g-q? g'Tin’fq' ^rrq' qr ft "^^ar ferr qror 
strt |3rr 1 s^qft 'SRarr sitt softer qR% ^ Jr qi^qr f%irr rtt 1 

^^iisT 30-40% qrf nf 1 

cR^t.qjT H«n »ft%q! mq ’ 

% qnrtq, fi^^ qqf q-T^sR sfqff qq- ariq;^ sftqftr sr^^fmq %?? 

■ ^rg'q’s; ^ q:Tf^t#5#fqqr i^fsr siqi qRRi qqr i q^rfepr #1 qi^ qr^q? fqfq gr^ qqferq 
qrlJrf^ RrrsrffqqJr? qqrqrT fR qfr 1 >RfbTq q^qf qfr ?fq q:"# 975 ^ snrqRq 
f%qr qqr qqr ftfeqq qt^ i^fqqq qq srrqrqq qrq^ % fqcr ^ q% q^qf qft q^q qjq^ % 
qqqicl STR qq%q qft fR^q ^ qro ^ amfqq f^T qqr I qRf % f^qw qftqrq 
qi^ 1 qqr 2 Jr fqq qJr 1 1 qqrq qqqqq ?^q3T qq sfqjq qrfqR-x^^qq ^qsqt qq^rw- 
qrqt qfqq 521 qqrJR IR— 12 ^qq^qt qqqqqm qr f^r qqr fqq% qfqR qrqqt 3 ^ 
q^ 1 1 

qft'jjw ?i«n fw^qr 

qqfqqq qqr "^feqq qspt: 

qi'scqt 1 t qt t?#fqqr srfqRf % ^fqqq qqr 'Rfeqq % qqt qq^Tf qq qrqrR 
- MLg Xa fqqjqqr 1 1 qqqf ^ fq^=sq75rqRT % qR qq^R ft^ % qqqq fq% fq^q- 
qqq^qq f>% q^r q%q fqqqr 1 1 

q^qt % q^rq srw iqq?t q’f-qqqqt qqrfqfq % qgqR 1 1 qtfeqq qqr^f 
Jf 370-340 JTo qto-1 qqr 320-265 JTo qto*^ ^ % f^T qq qRq: ®Pd-Cl qqr »PdBr- 
% fqrr fqfqisH: fqqq qqr | qqr <Rfeqq qq>w! ®Pd-Cl fqqqq fq % q:q ^ 350-322 
JTo qto-^ % qsq l^qq | i q^ 'qfeqq q’qrqf qqr wfsqq % 3-Jrfqq arr^- 

qrqTqtq % qrq q^ q^q Jf arg-qqt'dq qft qqq str % qt fqqqq qfifq qft qrqt qqf fqqjr 
■?q qtf^f % qqqq f^q qrr q%q fqqqr |p*“J qqfq) q^ ^ qqR qqqq: 
fqRiq qqfiR qr?^ t I- qrfqqtTt fw sq^qtmqRftq wfeqq (II) sfk ^i?-^qt ^ 



20 ftrffT, 

1 


^ srf^ % sTTf^r (*rmir^) 


qtfqq 

M 

C 

H 

N 

Pd (IT)2 Cl, 

30.7 

20.9 

2.3 

7.75 ■ 


(30.62) 

(20.7) 

(1.7) 

(8.06) • 

Pd (IT), Cl, 

24.38 , 

16.43 

• 1.45 

6-50 


(24.40) 

(16-50) 

(1.30) 

(6.40) 

Pd (3MIT), Cl, 

28.50 

26.04 

3.20 

7.45 


(28.36) 

(25.56) 

(2.66) 

(7.40) 

Pd (3MIT), Br, 

22.80 

21.07 

2.40 

5.83 


(22.9) 

(20.66) 

(2.15) 

(6.02) 

Pd (5MIT), Cl, 

28.50 

25.38 

2.90 

7.14 


(28.36) 

(25.56) 

(2.66) 

(7.40) 

Pd (5MIT), Br, 

22.82 

20.78 

2.24 

6.15 


(22.90) 

(20.66) 

(2.15) 

(6.03) 

' Pt (IT), Cl, 

44.53 

16.75 

1.51 

6.50 


(44.72) 

(16.50) 

(1.37) 

(6.42) 

Pt (3MIT), Cl, 

42.12 

21.30 

' 2.54 

5.7 


(42.02) 

(20.7) 

(2.10) 

(6.0) 

Pt (SMIT), Cl, 

42. 42 

21.07 

2.29 

5.85 


(42.02) 

(20.70) 

(2.10) 

(6.00) 


3rT??rT«rTJTT'5ft?T (n) ^ W^tT^T: 240 cT'SIT 224 Tfto“^ q-^ CTcp icfBqir qj^T 

t'^ sTT'^a' I fsf^ "Pd-S % f^rJf fq£rffi!:rr fqtqr qqr | wlfsp ?rT»rpq5r: “Pd-N ^=3=^^^: 
3rTf% 1 qi^ 5rT^ 1 c^fg^jr ^ amfftqrqFsft^ ^rqT 5-Jtfq?r arr^^ftqrqRt^ 
if ^ ^rrvrq^r: q^qi’^ % qf^gr^r |, qqfi% ^ Jf 300-200 ^o ?fto-i % 

qsq q?gr argqf^SRr f qtT '^feqq-q?q;T qqq SfTffw spT qR qfqqq; 200 %o qto"^ ^ 

^q I q^ 3-%fqq qT^qtqrqTqtq % q^qf ^ ^qr q%q iwqr f qq qf- 



’TwfejTiT, tt^ frfeqiT 


21 


^nft'STFT TTT^It^R 'TTJTT’J # 5RT | 1 ^ Jf irf^TH ^ # f?STftr (3-^m TT) % 

ffT^% % ^x. ^r?T?^ ft 'stt^tt | ^ra% 

urftiT^^TT ^5 si'Rft 1 1 3Rr; ^iTTBr^R ?rTfft«nT % srt sTcftar 

1 1 

¥TT^'t 2 


t9§rf^^ 3Tt^t % jnfe (3nw?w) 


JTtfnip 

M 

C 

H 

N 

Rh (IT), Cl, 

22.32 

23.35 

2.10 

8.63 


(22.20) 

(23.26) 

(1.94) 

(9.04) 

Ir (IT), Cl, 

30.06 

22.63 

1.96 

8.81 


(30.18) 

(22.51) 

(1.87) 

(8.75) 

Rh (3MIT), Cl, 

20J0 

28.35 

2.78 

7.77 


(20.32) 

(28.43) 

(2.96) 

(8.29) 

Rh (5MIT), Cl, 

20.48 

28.55 

3.10 

8.24 


(20.32) 

(28.43) 

(2.96) 

(8.29) 

Rh(5MIT)4Cl, 

17.24 

31.45 

3.20 

8.96 


(17.00) 

(31.70) 

(3.3) 

(9.25) 

Ir (3MIT), Cl, 

32.14 

24.26 

2.85 

7.20 


(32.26) 

(24.17) 

(2.51) 

(7,05) 

Ir (5MIT), Cl, 

31.98 

24.35 

2.29 

7.20 


(32.26) 

(24.17) 

(2.51) 

(7.05) 


Ttfew 5WT irtfem 

?rT’TF^3’: ML* Clj 5RiT^ ^ ^TT'a' f I ^ 5-itpT5r STTf^ft^ITirM'l^ 

sftT fftfeiT^T ^ 3TTf^ft«TRF3ft^ ML4 CI3 ST^ ^ 5rP<r |3TT I 1:3 ^ 

^it^T ^ ^^gj^rra'SFfTT | ^ft fes ^t?ft % ^ f^gisnT'r^rsJT | 3rg-f% 1:4 ^^wt 4?t 
sfroiflfifr ^5T*F?rT «T’T>T^ 80 %o Hto® ift^T”^ | ^fr 1:1 fJT^crsT'T'HCT % t Sf^T: 

^ ^T [ML4 Cij] Cl ^ ^r^TcTT 1 1 
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?rsrr 

3 


cfSTT % TO?r ?r«rT (ctt»i 3TTf%irf ifto-' ^) 







^M~X 



IT 

595 

484 

296 

228 

— 

— 

— 

Pd (IT )2 Ch 

582 

484 

288 

220 

364 

— 

240 


480 






Pd (IT )2 Bra 

582 

486 

275 

215 

299 

— 

224 

Pt (IT)a Cla 

578 

475 

275 

■220 

335 


200 





322 



Rh (IT )3 CI 3 

585 

484 

268 

216 

362 

_ 

268 





338 


248 

[Ir (IT )4 Cla] Cl 

580 

482 

— 

— 

320 

296 

— 

200 

3MIT 

580 

480 

345 

256 


— 

— 

Pd (3MIT]a Cla 

594 

485 

384 

— 

362 

262 



486 






Pd (3MIT)a Bra 

581 

476 

385 

— 

320 

253 

-- 

Pt (3MIT)2 Cla 

598 

436 

380 



344 

243 

— 


480 



340 

216 


Rh (3MIT)a CI 3 

586 

482 

— 

— 

395 

250 






352 



Ir (3MIT)8 CI 3 

570 

482 

392 

— 

328 

250 

— 





310 

240 


5 MIT 

594 

570 

520 

506 




Pd (5MIT)2 Cla 

596 

578 

— , 

508 

368 

275 

— 

590 

573 



325 



Pd (5MIT)a Brg 

592 

— 

510 

488 

265 

277 


Pt 5(MIT)a Cla ■ 

588 " 

— 

512 

478 

350 

: — 

200 



500 


321 



Rh (5MIT)8 CI 3 

586 



512 

484 

372 

328 

— 





350 

298 


Rh (5MIT)4 CI 3 

590 • 



520 

512 

390 

278 

— 

. a 





348 

268 







318 

220 


Ir ( 5 MIT )3 CI 3 

588 

— 

514 

— 

332 

— 

200 





316 
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% ?f^T 

T>f3irJT ^ fftfeim ^ 3-ifTm sTTf^ftmJTpsfhr cT«rr ^feT?T # 5-Trf«T5T 

anw't^TTJTTsrr^ t ^ ipfift^rfr q-^^-'j % sitt | qjrffe 

IT ^?ft BTTfffr W ^fr it^ 1 5rt fqft^lfr #f5ff t »M-N % f^iT fjrf^Ks: 
%m i % 1:3 smr % »M-Cl % ??rf^ | sft 

^rirq-^-sTEsq^l^ ^ ?f%cr i [RhL^" Cl^] Cl ^ 400-200 qto-^ ^ t s: f^- 
fir^ I sfiseqi^fUr Jf fg- ^m-X cm ^ ®m-L # 1%t^) am 

fsrqsr-sT's^twtJT f^5iT?r t ”M-X q^ »m-L % f^rq) Rr^it f sRr: ^ qqtq 

I % w ^ ^’Pr^rq- fr 1 1 

W^feifir % 5-Jrfq?r snf^pqrar^ ?rf5r it ^ sr^ ft^r % ??a- 332 g-qj 3 16 
%o jfto-^ qcr qr-^ I Sit qr.Cl % I I srprftq^ 200 to Tflo-l ^ 

qttt¥ ^q^sr q|f | f^rt »ir-N % ftsrff^ fw m ?i%P'i m: fim? qq ?r»Tmfq 

?RT qprr sn ¥rqm | frarr »ir-s # fwfcr 200 to tto-i t ^ | , 

S-tPra' 3TT?tl«rT3rra>qr sftq; s^qqr sn^trqTJrrsfTor t qt gqr?TT t arr^tt- 
mqrofrqr tf^ff t mf-fwqqr ^ ^ anf % ^ t ftort | Prat afTftt^TFntt^ qcr 
^f^qr?: qw’5 ?ttt ^r^rmra |tt qrr t%cr, Ptortt 1 1 arqqq^ t ^t qtra | pr 
frfeiTff anTttqmqfPr tf^ grrqaa- ars^tp^^q qsn ftftqq an^qrznttor tf or 1tq«T 
aTcjqjotq I I 

^fqqq (II), ctferq (II), tftqqr (ill) qq f tfe qq (ill) % arrftPrnrrsfk 
tftf t qoqrT qr^r qpsrq 1 1 3-tf«r?r arrftPmntPr t ?rq?r tftf t Prq^q qr 
OTgart t qfsrq qifJl^rq q^qi^ % sT-r:T itt qrr t%cr Ptotctt 1 1 qf qiqqq: s-^qra qx 
tfqof qt ^?qfq t trq ft^qpr t qra^q^q qrf^Prq ftqerq qq?q t 
arPrife % 1 1 5-tfqor. an^ttqrarTttor' tftf t qtftqq (II) qqr tfqqq (III) % 

qTfitsrq 'TOTnj STTT qpsrq fit % TW^ Prolt I Pf 5 '^ftqq (II) qqr ftftqq (HI) % 
tqrt t ETTg-^FFiT qrq t ?r%q qrra ^ f i qrqtrFT^ rtPrqt t tt qf qrar qqr | ft 
qxqtmqt^ ?rf f qtftqq (II) t qnfprq arqqr qr^J qpqq ffqR ^jqqqqfq cqq^i^ 
qqifcTT I tfqrq >tfeqq (II) t ?rfq t^ JT^I ff rraPqcT ^ “1 I 5-?qR q^ ftqq 

tfqoT st tq:q ft’sqft t rr^^qqcr: ?T?qrr: qrqrj % ftqsrq qq^q t fqtq arrar qff 
ft qrqr fqr?^ ctfqqq (II) qqr fftftqq (III) arrqq-qrMt t tt pqq 
'^o’ ?r5f sTTgaff t qsrq arftqr qqftq qr^ 1 1 

fqqqt 

TTfoitqr, qaq^o %o, ftrq, qqro qqr arE^rffor, qo fo, gra'o tfiro tt^rio (q), 

1967, 757. 


1 . 
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^ 3 t«rt ^ ffTf^rrT 

^spsRTtir gTcTsff % 

■o 

tm 3TSq?R 


?r^ qT5f ?nTT ’TT«T 

TaniH fimm, ?5rT?raR iHr^Tar? 


^rirm 


sTier (Nta) w«rT sr^r^ ^ f® 
[^'Tt'(II), (II), (II) ^ (11)] ^ t ^ 

ftjqr ^ITT I crm =^1^1, 

g-q-T =|T:?siftir arsnirfff # sm ^ srferfsfra ’IJH 1 1 'rft'irmf % ^ I ^ ^ 

sr-JjqR^wYzr I I ^ ^ t’,_^ 

cr«TT «rrffiR sm m^fTspr g«rT ^ ^ ?ra 

^ 5jff^f sJT^fTT ^^ti ^^rni^^sfrOH 

cTSTT sra" % 3T^3ff sra 1 1 


Abstract 

Synthesis and structnral investigations of some mixed ligand binnclear transition 
metal complexes of nitrilotriacetic acid and uracil or thymine. f f 

and M. N. Srivastava, Department of Chemistry, University of Allahabad, 

Allahabad. 

Mixed ligand complexes of some transition metals [Cu(II), Ni(II), Co(II) and 

f;SLda.d oha«c«n»dby e.e»»ul a»aly.i. 

electronic spectra) and magnetic measurements. IR studies indicate that N 

ll a Itond, coordinating througl. tlto nitrogen aton. the three oarbojy ate 

groups, .heteas utaoil and thymine in general act as bidentate ligands, eoordina mg 
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?r«rT «f)^5r5r 


through their one carbonyl oxygen and nitrogen, but in the Ni(ll)— NTA— thym,ine 
complex, thymine is only monodentate, coordinating through only one nitrogen. The 
remaining coordination positions are satisfied by the bridging OH group and water 
molecules. The copper (II) complexes show subnormal magnetic moments (1.2— 1.3 
B. M.) thus suggesting their dimeric nature. The magnetic moments of Ni(II) com- 
plexes fall in the normal octahedral range (2.9— 3.0 B. M), whereas the Co(II) 
complexes, however, show somewhat lower magnetic moments (2.9— 3.4 B. M.) 
than usually observed in normal high spin octahedral Co(II) complexes, but much 
larger than the low spin value for an octahedral or square planar complex. Thus 
magnetochemical studies suggest their octahedral geometry, which is further suppor- 
ted by their electronic spectra. The electronic spectra of copper (II) complexes show 
a broad assymmetric band with at ~850 nm, suggesting their distorted octahe- 
dral structure. Nickel (II) complexes show the three Vi,Va and Vj bands at /'--lOSOO, 
17000 and 25000 cm-^ respectively. The cobalt (II) complexes show Vj and v, bands 
at r~~>S500 and 19600 cm-^ respectively^ whereas Va transition probably appears at 
~ 17500 cm-^ as a shoulder. The results thus show them to be binuclear octahedral 
complexes. It appears that initially simple complexes as [M—NTA]“ and [M—ur/ 
Thy (OH)] are formed, which combine through the bridging OH group to result into 
binuclear mixed ligand complexes. 

^ firspKf Jr argsff % 4ft tu?? 'ijfw'PT fr?ft ^ i 

t sft?r?cr4 < 7 ^= % ^qt?ft srtwf f?rfir?r (il) 

?r«rr (II) $ fiTf«i?r ^ 4ft% it 4 >t f%«rcriTTqt f^fEr srisrrqjr fqiqr «rT i 

3Tf«T?r4r 4?T^ Jf Jr ^ (Cu, Ni, Co wt Zn) % fjTf«rg' 

^ fq-TTk 47T arsuqfT fen fefJr fels' 4 ? ^q- ^ 
sn^ 3T«rqT iwffep n«rT qtnr .felr^f ^ Jf ?r«rT «rr?ftr?r w ferr 
^ I'® I BTfrrfTEfrr ft sn^aff ^ rr«rr arq-grr «rTqft^t%?r ^ 

fnfer feMf ^ 4ir sftn arq^qj Jf n^^rqiJT nqr ^r^r'qfrTnrqi srsirir'T ^rtri I*'’-* i 

W snra' Jf 4?NT (II). (II), qft?!?? (II) ?r«rT (II) ^ an^r 

(NTA) cTqr atsr^T ^ri^firn ^ fJrl%?r fJrfecr feffe nq^Tf ^ arfJr<?rar®r 

4>T 4^44" f%qT niTT 1 1 q'ft'irnff Jr | ^ fg’nTfirqfbr ar'sjtparqftq | i 

Sl®rl»TTc«f^ 

aT| atm fr«rT fet'^ (NTA cr«rT fai?! jprra'; 2 o.qf 1 

5tR 4ft nm t fqnfnn f^inr w nr) ^ farnnfff qft 1:1:1 ^ ntn^: argnm ^ fnnm wr i 
nfw arf arran ^ fnmn Ji arnni m^fer qft fmrnT mri aft^: NTA ^ 
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^ snsr^q^iai^HR ?nT ^irrar ^wffspT qh^ 9-10.5 f?irT 

iriTT I Tit 3r«r^T mfffnr ^ firwr% t?: srra ftr (Cu(ii) : Ni(ll) : 

^T |TT, Co(II) : 55rr^-t»T?fV 5r«IT ^0(11) ; t»T^) !3ft NTA tpc l^T ^ 

cr«Tr sri'^a’ fir i ^ fenr^ff ^ ?rt?®r qr cr«rT 'tx wtk 

sTTRr fq I qrT ?r#5r!iTq- 50% t^^TTR-sTBT ^ ftr^rur ?rt btIt f^rc tr^iFTT^r 

% SKT ?r«rT 3r?cr ^ |«tk ^ gT?T sftqT w aftr Pbt trqj ^f 50°C jr ^ i 

"TT^T qT 5r^ ^ qjtf ?TTcr ^ fqir fq qqrr^ ^ qq qrg-qfl if lOO— 1.10“C 
qq ^ qqqq qt qoi qq qqq 1%qT qqi i ^ qf^qf^rq | f% q^q q>tq ’rx Co(II) qqr 
Zri(li) ^ NTA-^^fqq qqr Ni(il) ^ NTA-qrqfirq % qrq qq^ qiq qqr^ t qq ^ trq? 
q’j # irfq fr qr^ |, qr qq-^f qq qft qqiq q^ ^ i q'Tqr qrqqqr q qrqqf % 
qqq | fq ^ qqt 1 : 1 f^qqqqw 1 1 qi^ if ^q ^ qrq qPTFqq: 1 ; 1 fqqqqqqsql 
t qr^ qr^ qiq qfq’;: qrqqqr q mqf ^ f® qq 1 1 qf qiqqq: qq^ feqrfqqfq 
qqr qfarq qr^ qqr anqqf ^ qRq 1 1 ?qq ^ qqrqr qqq qcqfq^qqq (qrf, 
qr#q. ^?ftqq qqr qif^qq ^ srfqqqqr) q ansTR qT qf t sfk ^ qrrqt i if 

sffqq |, fqqt qq^f q iq qqr qtqq qrqqqr q qrq qf 1 1 

qq^ qqqqq ^^qsqf qr qfqqwq trq q^-tr^qq; mjtqMqte^ qjqq 577 q Iru 
Cs I Jf 400-200 cm-i qTrq if fqqr qqr i f iq^ qfwqq iqrl fqfq (Gouy’s 
iDethod)C®] srcT qq^ q cTN 22*C qq fq^ q% i q^qqqm ^^sqf (Reflectance 
Spectra) ^ qfqq^ VSu-2P ^^qffqfqteT q qm MgO Jf 300-1200 nm ^ qw if 
fqqr qqr i qr^qV 2 if qqqqr ^^q?qf ^ f® srpr qrqf^ qrf fqqf arfq^feq 1 1 

qf^tq q?q fqlqqT 

3iq?:qq ?^qf qsqqq : qT??Tf5ftqTi^qtfeT ^ ^ cooh qii ^ qqqfqq 
3m1% 1718 cm-i qr sTFcT ^?ff |» 5ft fq STT^ if fq^ fT 5rRft | qqr qq% iqrq 

qr COO- # srqqfqq qqr qqfqq ^%qt coo- qqr v, coo-) 1600 

qqr 1400 cm-i ^ q fi q qg srqq ftqt I NTA if 2500 qqi 2000 cm-i q qf^qqq 

qf sffq 3m:%irt qqqt f. q^if srig qqff if q qt fqqfq fr 5rrat 1 1 qr^ 

qqff if vCNtq (1330 cm-i) ^ qr fftq fqf if fqqqq 1330-1290 cm-i %. 

^ if fq®Tf qqqt f, fsrqir qq^ fiqfq ^ arqqqq qqfqq ftqr 1 1 ^ q? fq^qq qqq 
?)qT I fq ?q #qff ^ nta % qqt sftqrq fqq t I ^ qri^qq 

qw5 qtq qTqffqqqq q^ff % sttt qqq^qfsrq qqq i^q q^rqqft Mq ^ qt% 
sqqf R qrqr 1 1 
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Na[Zn, (OH) (NTA) (Th) (HjO)*] — 1610 14l0 2975 3215 1695 3520 

1670 3400 
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cr*rr 


V C=0 f? (Doublet) ^ ^ STSf^T ^'ti t%1 

^ ^q- qfe?r ft^ I : 1725 1655 cm- ; *111 fipT : 1730 13[^ 1675 

cm-i) I 5^f?r5i % firfsHT ^ Jr ^ 5FW: (1710-1700 cm-^) ^1*0 (1670-1660 cm-O 
qiTsnis I I «niPTfl % Co(II) ?r«rT Zn(II) ^ ^ 1730 cm ^ ^1511 t^sFTO: 

1700 5 i«rr 1695 cm-1 gr=rffiTra' stt^'i |. 'r'*:’=5 Cu(II) o*ii Ni(0) ^ Jr 

fj«l% aiqPcglw Tlcft I I ^^rtir 1675 cm-^ qr^T v C=0 Cu(II), Co(n) cl*n 
Zn(II) ^ ^ 1670-1660 cm-l ^ STlclT I, TT:-? Ni(ll) ^ ^ ^ 

sTTfr^Ricr 1 1 w s*ii^ ^i ^i'^' | % Ni(n) ^ Jr 

^?rf V c=0 ^ f?*ifci 2 ff Jf 5 Pt| ^ ?>m I ^^f?r5T cr^n «ri^fti^ Jf v NH 

3Tlf%ztl aHT?i: 3 125 ?rsil 3190 cm-^ TT O'*!! 3070—3060 cm-^ OT 50*0 g)'?!! f I O^liff 
Jr V NH 30?% 3200-3100 cm~i (^^OO ^ OSOT r>/3100 cm'“^; Ol^foO $ 

O^PT 3230-3215 cm-i) 50*0 fl^ |. *r*:5f oo^ |;o^ 30f% (3070-3060 cm-^) OO) 

oo^ff Jf ooT? fT oidt 1 1 wJr o| 30010 ^to'i | % ooo^otoo Jf ^^foo o*o *o?fJro 
^ ?1 NH O^f Jf Jl 00^ % iftoio # Ufo |t oio) I I V CH 30?%?f Jf 

~3000 cm-1 *n: 0*0 olffoo Jf 2950 2820 cm-* OT 50*0 l>Ot f I 01^ O^PTf Jf vfV *1 

3o?%io 501*01 oof to Jf 3oof 1 1 5rqrR ^^foo 0*0 «o?fJro %fof IT? oot oig 
O^ri^f Jf of 0510 000 01510 (ring stretching vibrations) 1515-1385 cm“* CH-050- 
05jfo 01510 (in plane vibrations) 1240-1000' cm"* ^ 0*0 0510 aifJo'i'O'^fO ^510 
(ring skeletal vibrations) 1000-985 cm-* t to Jf ^?f | I 5l^"< 0| 'fo^qnf fo^l50 
or I % 10 t415f Jf ^^f051 OOT Ol#10 OlOFOO': 310?! qOJ Ol^'fO'O 0*0 5FRff051 
00^ t 0151 OOOfOOfOO ^5t feo^^cff f5T00 ^ *lt% 500|K 41% *151^ Ni(II)-NTA- 

«ri?foo tort: Jf oi^o to 5 i oi??foo t oro o*rtr|tof 3 io oiit too q[oro?of %oo 1 1 

^ot tfeftoo' fO £0| toi5f Jf 3500-3400 cm-* t to Jf fl5 5oe=l%4l v OH 

31Tf%0f f05Rff |. Of% OH 0^1 31001 051 t 005*1 I I Tt*^ 051 tf SHOH 30?% 
05000; Vaj COO- Jr fof«rO if OlOf I 001 1600 cm-* ’t ofJ0410 50*0 51051 oft t'O Jf 
|f fof^o I I oof O^i-tf Jf , 800 cm~^ % 0%r4io troi Pr HOH (rocking frequency) % 
311?% of Fo5iof I %o% oooiooffoo oo' % ooftofo^^*! 40 31T010 ifol 1 1 srr| 0415 ! 
Jf ~1 100 cm-* *15 <^41 3Tfof540 00 of fO5101 |, foJl Jl^O^Of . OH tf M-OH 0410 
30?% (bending-frequency) t ^ Jf %fo% foiOl Ol 04101 ^ I ^O 51405 f054l0 0§ ^ % 
Ofof f5I40f (NTA 001 ^%I5T 31001 01 ?foo) % 3Tfof501 510 % spg OOT OH 0^5 Of 
0540 OOT f 5 r f 050415 t TofoO 0415 5(41 Jf| 0 !=«rf OH O^f % 3T51 O^OO ff 4 r 5 fe- 
0lfO4lf0 siKaqjgfqffo ^r 4 ;t I I NTA 1*41 O^tOOff % 0 'O 5ior41 ^^FOO/OI^FOO OlOFOO: 

Slot 1*41 or^^oo ?o spioffo5r o^| t srn o'lop'of oo 415 % feo^tf %fi'o 4ff otfo 



I I ^'TOf^fJTt^PT % ?srR. OH ^ % sr^sff fra 

'*T^ 1 1 

(II) % ^ arfHRFir (subnormal) =|i^Jr 3rT|;of SRfsRT ^ | (Cu(II)- 
NTA-ft%5T : /x,y/=1.22 B. M.; ?r«rT Cu(II)-NTA-«n-^»m : n,ff=l.3l B. M.), 

^?r% fScR^ (Dimeric) ^ ^ aTTWT^T ^cTT | I W 5 «r?T ^rFW^: 

OH ^T’T^i % 3rR#snT ^ ?ra fTcrr 1 1 ^ps] 350 nm ^rf^rr^ 

Kiax ^ #'¥ sn^a- ^rTT I (^?f^- : 11630 cm-^; 

: 11770 cm-i) SETT^ ^r amo?! ^?fT | 1 

r;T%^ (II) 3TTfwf % (Ni(II)-NTA- =(^:%5r : ii^ff.^2.90 B. M., 

Ni(II)-NTA- «rT?PT!T : fi,ff=2.9?, B. M.) ^ snsjt^^rspk ap) spraraflP^l ^cfT 

1 1 Ni(ll) % sfEstra^JT t HTiTRT^: cft^T fm srgrRT Vi, Vj cm Vg trw 

I, fanf OT?r; »A,^ % -*-®T 25 . '^®Tig(F) ^ ^ ^ ^ ^ Jr 

I Ni(II) % sr? 5 cr t ^ sTra ^ 

I, far?! ¥7 ^ f%f?Ecr ftra ra % : 



’'i 

^2 

V 3 (cm-* if) 

Ni(II)-NTA-f^O^ 

10640 

17240 

25000 

Ni(II)-NTA-OT^ 

<10100 

16660 

25000 


^fT% arfirfecT ?Rra ^ 14500 % ?rn^+i (Shoulder) «?) 

firprcTT I, ^ Vg ff^ % feftJT ^ if 50 ?r^ |, aft % ?ramr: or ?ft 

^ ^ ?fsR'5r ^fo 1 3r«rtT fmr-softs 5”R % 'Scmh ffor 1 1 

(II) % STTf^ff % rno foRftrfer I : Co(II)-NTA-^^ : 

M,j 5<’=3.40 B. M. 0«0 Co(II)-NTA-«Offior : ii^ff=2.91 B. M. I ^ OTO Co(II) % ^ 
ftoo ^7^ arM'ra^foT 04)ff if TTOomr; 001 0T% oiof o ooT |, or (100 fwo % 

OTOf % OJOPf 3lftro> I y o ofvo so^f OO sroooo TO^O; ^ ^ feTTfiopfO 

Ofifo % OOTO ^ sroOT Of ffoo f?00 f^OOO (crossover) % . Oirao ^ ^ TOPOT 

I I Co(Il) % sr^oior^o owjff ^ of cfto o^o<o fm sr^oot^®^ ft^ | (vi=*Ti^(F) 
*Tgg(F); V2=*T,^(F) -> *A,/F), ?roT v,=*‘Ti^ (F)-> *Ti/P)) I loif if OSOOr 
OTOOOO: arfo ffor |, fooir of Co(II) % t or of cr^r fpst to % w t otot 
I, srooT 5 ® t ?ir ofeo off f=POT ra 04ra | i o^ o^ncf % ^o^'to if ora 
t'^ fO fo’o'foforo oo ^ Ppot ot I : 
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^ rWT 




Vi Va 

Vs 

C. T. (cm-i 

Co(lI)-NTA-l^ftr^ 

8330 17240(sh) 

19610 

25000 

Co(II)-NTA-«rr?f*TT 

8700 17850(sh) 

19610 

25610 

atfrfft^cr IT tr^rff 

t 10,000 ^«TT 10870 cm-^ 

frrtar fFFT 


(Spin forbidden) I I 


fiTT (II) % 3rT^5f^ ^«n 1 1 3r?r: ^fT'^r^rr ^pt 

grgiTPr srf^ cr«rT aren't % snariT f^^TT ^t^tt | i 

W sr^rc pT^<t JT| t % IT fsqrPfr^'tJT are^cfi^ir firf«r?r % ?f^T 1 1 

^?rT t^r I f^P ir«r^Trr: ?r^fT jt^tt [M-NTA]- [M-Ur(OH)] ai«r^T 

[M^Thy (OH)] f, TOIT OH ?nTg % STTT 

firf^Rr sr’JTT %% t : 

M'*++H8 NTA = [M-NTAr+3 H+ • (i) 

M2++Ur-H+OH- = (M-Ur(OH)H-H+ (ii) 

[M-NTA]-+[M-Ur(OH]=[NTA-M-OH-M-Ur]- , (iii) 

(^ HgNTA, 5r>£rT Ur-H 5PW: STf^iftfsTcT fTTf^T^^fr^T^^^ftfe^ ST^^r cTKTT 
sTjaff ^ 5rr?rf?rfe^ ^pt^ I, sfr wr^ro: wIpt ?r«rT q^P sftsTPr NT a®- ctstt Ur- 

SHTT Ir^ I) I 

l?fV sr^TT 5p) 3rf®T%5[T3ff ^ szT^f?r ?r^cr t i 
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(II), (II), (H) (U) 

srfw^r^riR 

sfto 'fto %o %o afsT^ft flrn 

THTJW f^m, 

mTm 

I 

Zii(II), Cd(n), Hg(II) rr^ Pb(II) % 1 : 1 ar^ arzfl^T^iftfwt^ af 5ff ^ 

^ siFa ^ 3 tt?:5rt srsaaaf sttt srPrasEpna 

%£rT aar I ^r^it ^ Hg O4 S] snrar fsrr 1 % am^ t ^ am 

% ?qrie .a%gr | Jr fr ^iTaf^a%3 aif arraaf % afEm 1 1 #afwr’ 

TT# *n3>Tt alPr^T ^ ‘^[^’ amr ararj % arsaa % at af^ra % a%?r 

arsini^ % arm ^ 1 1 ^ naar | % ?a #ff Jf TDPA ( apftamarfaarfaaf 

sr^m) r^ f^a? 5 T Mm ^ affa mafir wr | ara% Zn(il) tra Pd(ii)afaf Jr af qa> 
f|[a?5T Mm ^ ^ ^Mr Mmr 1 1 


Abstract 

Thiodipropionate complexes of Zinc (H), Cadmium (11), Mercury (II) and 
Lead (II) : Synthesis and characterization. By O. P. Agrawal, K. K. Verma and 
Anjali Vig, Chemistry Department, Maharshi Dayanand University, Rohtak. 

1 : 1 metal thiodipropionates of Zn(II), Cd(II), Hg(II) and Pb(II) have been 
isolate and charaterized by elemental analysis and infrared spectral studies. All of 
them are found to have the composition M[Cg Hg O 4 S]. IR spectra of all these 
complexes reveal the involvement of both the carboxylate groups in bonding with the 
metal ions. In cases of Cd and Hg complexes, coordination through ‘S’ is also 
evidenced reflecting the tridentate behaviour of the ligand in these two compounds. 
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anr^, 5 r«rT arsr^ft 1 %q- 


sit ?r^ft % '^tr' arHetarsft tr# ‘^’ sp^t ^f^ssrFg- % ^q- 

TOtsTfsftFT’TfFT^ 3rr?r (tdpa) irsfr ?r^¥rrf^a' | i fcr^rinT^f 

#f(i^ trgf ^T-^fsF’Tir m^aff % ?iT«r ftpsT-f^sr ?et#P«TtnTfcr ^ ?ff 5r ??rT?rT 1 1 

^ Cd(II), Co(ii), Cu(ii),' Mn(n), Ni(n) Pb(n) % ^rT*r, f?r5 
^Tfiftftriffc*^ ^ Cu(iii) % ?rT«r ^t^tt ^srari 133 ?r^'tfTrsfft“i ^V(lv)%?rTar <k Jfftsr 

q-^ 1 1 q'spf ar^ crqr gTf|?q t 'fft msft^^fqsrt^i?ffpr % ^q?«rr 

t fq^FR ^ qrit ?ft f ’qqr ?qarser pr|t 1 1 ^?rr 'R^rrj q# 

qft % q^Ror qfSR tr^’ ?>sff stsptp: % ett^ snq-Fff % q?f qqjR % ?ff st ^ taw 

apR ^ fq%r | a«rT ?rf5ft ^r ^rfaRar ^ft grmFqa t, m: ^ffsff spt ^ 

sTFcT qfT arf^^PncT WRFT 5r«Tr sErfipqar ^rj^^fErt q<t^®r ^pptt othW ^eftstt wr 1 

w fftaq^ ^ Zn(II), Cd(n), Hg(II) trsf Pb(II) % 1 : 1 «snifT^TI5ftFrqt%2r ?ff^ ^! ^ 
sfgirqfT wPra f 1 fa qrT arf^sr^raa ariw^i araTaa ? f^^^q^iff gj?x 
r^zfT aar 1 1 , 

sr?f>*TTWa? 

matsifsitfqatfaqT ar^r %ftrfia araqat, ara'^spr aa apaia at aar aata ^r 
at^ ^ q^ al- jaiaf^a^f a fqRT aar 1 afa%ar % fai? srr^af % ^at^a atft-qjf qa 
aqata ftaa aar 1 ^ aar agaa aT?r afR ■ 5 ;aTaa ^ t?%faq> qitfa % % i faaiaqif q>T 
f^aag; atEra a«r jaafaaa aa faar aar ar 1 

af^ % aa^q'a (4000-200 cm-'i) 3rfa%ar KBr atfaaf/5=^3fta aa ^ qara 
faqaf^iaa, % wra faara % ara fast a% i 

zii(n), Cd(n) t?!r Pd(n)-TDPA afaf m aqlm 

fa afat qa a5%aa fqrafafaa fafa ^ faar aar : arf % 0.01 a>a a> 
aaaa 50 firo ^^ata Jr atar aar aar aft^ fqR aaJr TDPA % 0.0 1 a>a ^«rafat 
laaaa qrt faa>fa qR^ |if Taarar aar 1 fa faaa a> aaaa arErr at' aqr f^arar aar 
faa% -pa^q rr^ rroa a^ aa^fqa gar 1 f% ssra qR ^%afa Jr Eftar aar ar% $ra- 
a% afaarfqr aa qr art a Tf artr 1 a?aa: a& far Jr at aq faafa ^ q^ Hf CaCl^ 
% saajar faar aar 1 Zn, Cd qa Hg af at qt ar^ rr# aa% aaara qraa: fa sraK 
^ : 95%, >250" (aqwja); 70%, >85* (aqa^a); 92%, >250* (aqaaa) 

Hg(II)-TDPA afa qJT ERJlrsna : ' 

# 

aaq^^qr ^attj % 0.01 ata qrt aaaa so fao at«> arga aa Jr atar aar \ 
TDPA % 0.01 ata aata faaaa qrt fa^arT faatffa qr^ |cr aaJr aq^'qa aif faaaa 
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^ ftr^rrqr w i erTi ftrar «ft fir«rw 

sTTsrr wi ?r^ f%irT ^sr^rr ^ 

w I w, WTR isFT sr^ f^in iFTT sftr ftjT %<sr ^ grf^r^nf^ ^ gj^ % 
^ srW ’PTT I Jr%?TT^ % cTsrr sp^g-: fsR ^ Eft^rr w i 

^T5=^, ^f?r t ftr caCla ^ sqr ^rt w 1 srrfe 93% ^«rT 

q^RTqr f^l60° (sttw^^t) ffrErfftcT fsjT i 

a?sfS ^ STOilHH : 

^^5ff qrt rrT?%qr strt % srq^rfecr % qT^rg; Zn(ll) qrr fsRr srqti^iiTT q;f ?^ g 
% ^q Cd(II) 5FT #^qq ariftfqqq' qiT5'fe % ^ Pb(II) q^T ^ % 

’siq ^ crsqr Hg(II) qq qqq^R^n q^qq^^P'^] % ^q t i^fg- % snqrqg fts^r qqr i 

gwc qq an^^R tftqq ?r^i®«],% ff ^ %^7 ipn sft'^ ^q% q|§r qfgf 

qjt gtfeqq qqg^ qtfeqq qqrqqr?? q?t q^wgi % arqqf^ qR f^qr qqr i % 
qq^ ^ sfsfff qq anq^q ■^srqqr qtfqife^^ ^RqJtpqgq %qR, =q^f if qiwr- 

qq^rftqi %% skt carlo ERBA irifeg 1 106 q?g ^rcr qRtqr qqr i fqq^qqr q f^ t iq 
qpqjft 1 if q^ 1 1 

qRoft 1 


gpff % fetm % STTR q?qf qq sriq^RT-qro (qftqffer) 


qfq 

C 

H 

S 


Zn[C«Hg 04 S] 

30.47 

3.24 

16.86 

26.48 


(29.83) 

(3.31) 

(13.26) 

(27.09) 

Cd[Cg Hg O, S] 

22.61 

3.00 

10.85 

37.00 


(24.96) 

(2.77) 

(11.09) ‘ 

(38.98) 

Hg[GgHg 04 S] 

- 16.04 

1.80 

11.75 

51.20 


(19.12) 

( 2 . 12 ) 

(8.49) 

(53.27) 

Pb[Cs Hg O 4 S] 

18.46 

1.96 

6.33 

53.92 


(18.79) 

(2.09) 

(8.35) 

(54.07) 


Tf'C^iw tfqn fw%^T 

q?^ % tq?Tfqq> atfqrff ^ pro: | fap qqt qq sn^irftqr MfC* Hg 0* S] 
1 1 Jf qgqr q%q qq% srqqqq % srrq %% q^r i tdpa t^ qfqff 
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3BRM, ?r«rT fwir 


3rr?%irf ^rpi'^r 2 Jf ^f^pf^rcr 1 1 % 3Tsirq-5T ^ 

f^TK^Frif fff^irf^r arr | — ■ 

TDPA ^ OH cT^Ff (stretching) (~3400 cm-^) ^ ^ ^TPft^T^- 

jfrf'Tjfr^^f Jf ^ arT?rr 1 1 ?f%cr firarrrT | aff ^ TDPA % ^>7r1r |t -COOH 
^1? Errg srrn^r % ^fsrar ^ ant | i ?r¥r> TDPA Hf ?rf —COOH ^ arg- 

# TT?rFTf^4r 5fe «ft % 'sr^ir % NaOH 4?^ ^rfR^i ^ sTgin'R girr 

4?V I 


^4cT 3Far Jf ^ COO | aft-?: ^ sn?r^ % ar^rJTfir? traf ?FTrJTfr 

4Tr>THf t fF =4^ f® ^rwrfer I, qT?5 bt^f % bt^w ts' 

1690 cm-i (v srerirfirg') aft^ 1430. cm-i (v ^rirfJT^r) q"^ f?^Tf 1 1 ^q^rr | fq? ^ 

^rqf coo qf ff % rp? srtr % %' arm JifiFr 'q# (artqqtfqq) % qvRq- gtar 1 1 ?r 

qriftti^ arr^it"], EDTAt®i, twtfqqr srr^t®] ?r«rT ^T^ft3[i 3TT5r[“i$f ^ fewit 

q?^ 1 1 ^ff % ?^q?qf 5r v ar^rirfq^r fif % Jr aqrq^ qfqq^q arrcTT | aftq; q| 
rpr fqF qf 5rf Jf ^ 5>ff % aq^ arnrqf ^ afaa ft an^ jfe q^qar | i pa 

3Far qrr 1690 cm-^ qraT fa Zn(II), Cd(II) p Hg(n) af aff jf spqa: 1460, 1580 
p 1590 cm-^ % fq^aaq amfTraf ai^- ^ if qaraaafqa ft arrar | (ffef arq^r 2); 
Pb(li) if at qf g;qt aqf ir ^-^a ft arrar 1 1 1430 cm-^ aiar v aafaa fa ft ^ 
armaf % ^at q^q if 1415, 1390, 1390 irf i4l5cm-^% if ^araaafqa ft anar • 


i aafaa v 



sTTira if qf ^ aj^aaa: atf atqaf % ata qnafffa^a. 


apf ^ 3r^>q fjpqy qft atfFsaF aqaat q?T alaqr 1 1 ^a% Zn>Cd>Hg qa '^faa 
ftar 1 1 qqqftq | fq> aT^-qrqtt^af % faf Jf tnfaa p fsirraCo] f ^ft ^'t aqRoqt ft 1 1 
qff Pb(Ii) apt ft atfFa q^t zn(ii) a'fa % qqtqq ftat aa^fea 1 1 aiffcq^^^ % atatq 
qq afat % ?fqaq % ~350 cm-' fa ft vii^-o) ^ Faq fafqEa fcpat qqt % i 

I 

arqqqa ^fq^af it at^-TDPA Pat if ftat qrtqf ffaira apt % af aa % ata ft 
vo-s aaa qviqa faat it f© a?q s^aara at faaat 1 1 TDPA bpt 662 cm-' qtr af 
Cd p Hg afat if q^aa: 625 aar 640 cm*"' qq ^FqtaFafqa ft atat t, aaif Zn p 
Pb af a'f if ?aqa ^ataiarqa aarar aa^a at ft ftar 1 1 ^af afa faaat | fqr Zn p 

Pb af at f 5 T^T e(ft ^faqa aft taatai aqrfq a?a ft afat if a'^aaa: ^t 

^at 1 1 atara af fa Cd p Hg afat if TDPA p faa^f q faf "a ft affa aqaftq 
qrqar 1 1 af aaf faa | % Hg ft affa arqt ara f>f % atap aaf qs^a if Pb atq S 
% aea a ftar q?T afa aft faaat i 



[s ®H ®D]qd [s *0 ®H * 0 ]SH [S ®H ‘OlPO [s *0 ®H ®D]aZ VdOX 
(i-oio) iMiJlUs .BiXkls ^ VdQX 


39 


I I 


WOO 
O P o 

^ ^ 

/fe* |2 It 


& & 


% Z 


1 

0 

^ . 

1 

6 


m oa S 

- s 

2 £3 ^ 


s a a ^ ^ 

S ^ O ^ m 

^ ^ 00 

^00 t*^ VO VO 


o 00 m 

VO 

VO CO CO 


CO 

a 

CO 

a 

GO 


U3 

a 

>► 

> 

0 

o^ 

%n 

<F^ 

0 

a\ 

CO 

to 

CO 

Cl 

>0 

Cl 

»n 

Tf 

»r) 

cn 

0 

0 

o\ 

VO 

0 

23- 

VO 

VO 

c- 

CO 

0 

Cl 

CO 


,0 

CO 

0 

•D 

a 

CO 

a 


a 

> 

> 


a 


> 

00 

0 

»n 


0 

»o 

0 

0 

0 

IC 

m 

0 


On 




C4 

VN 

0 

00 

cs 

«n 


T— 1 

CO 

Cl 


0 

0 

C* 


VO 

VO 

CO 

cn 


t-H 

1— < 

t-H 

1-H 

t— 4 








S 2 

2 'a- 


^ o o o 

CO ^ O 
<N <N ^ 


o O O 
TJ- ^ CO 
O O 


o o m 

fS O VO 
VO 


OS f— < 
CO CO 


0 

0 

0 

CO 

CO 

> 

CO 

93 

09 

CO 



X> " 

a 

</) 

CO 

a 

a 

0 

0 

0 

vr» 

ON 

<N 

0 

ON 

wo 

wo 

0 

wo 

Cl 

0 

ON 

CO 

wo 

ON 

»n 

VO 

0 

Cl 

00 


CO 

VO 

Tf 

VO 


d 

t-H 

t-H 

0 

0 

On 


c> 

c- 

VO 

CO 

t-H 



^H 


t-H 








:^T6inT, W=§W5r, V=3Tf5r, b==^VfT, Sh=5ft?^ 
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anTWFr, 4TTf 5T«rr f^'^r 


^'Tg'sFcf srrg-TDPA ^pV ^rnTpir fwrir^ ?f ^4'«r»T ?(wir 

?ft 1 1 3Tcr: sr^ irm, =^5r^crT ^'nr^r, srteffT srg^rK i?# ¥r%iRiT 

srs^fT ?r|f f%ir 317 I 

%*i4nr3T 7?nRTfr f^'^rnr < 7317 ? tr^ 
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(II)- ¥t 7:TmiTf?T^ 

qo -^o ?r«n %o q?To 

fis'Rin, ^iT*iT ?n>n: 

^r?'tfT|TffrfiTfT aftcfftr) ^ (II) % m 

5 zr=r^ ars^RR rr^rr st^r sr^qr Jf i%jn wr i ctr 't^st’t, =^?R>?n, 
=|R#!T aftr ^ ¥f?r sfr #T=RT [Co (^rfftRfT?fTfiR)2]H20 

nf I fk.m^ 3R?«rT sn^or ^teipr 'M'dR'Bt f^flr s:itt 

25* %0 3tT 5: 35° %C. aft-^ 1.0 ifto (KCl) str^ 5ri% TT f^gr W,| I 'TR? 

qr g=R5ff qn’ arq^jR ^goflq- sftr 5 T".t gi i fRRtqr 

sftT qRjff q?I qoRT ^ qf i ^EgpTfgq? qR?ff % Rg iR?r: aS=9.23 

feft/ift^r, aH=— 7.56 fq^o % farir gm AS==25.74 #5frft/feft/ 

ah== — 1.26 %o % 1%ir fjRrt^ 

gq; 1 1 

q?l tT?ffir|^rftTf?^ srifgi % f^rcr ^ sir (fferg) afk 

fTT?fl ^STT sr^qg- f^tr Rr | ^ aftqfEr % arfgqr qRT qR | I 

gfqRig 'Rifirag, gT^fgsft ?ilq!^ip1qig snf^sm sfh: Spqft'strf fq€t- 

fRT ggr q aft^: 5q\fRw qiii^, g^fq-sftaff % srRr ^ gfiiRm qn 

fqftOT fgfg 5 KT fqRT w i 


Abstract 

Chemical and biological studies on Co(II) diphenhydramine hydrochloride com^ 
plex. By A. V. Trivedi and K. S. Pitre, Electrochemical Laboratory, Department of 
Chemistry, Sagar University, SAGAR. 
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Diphenhydramine hydrochloride (an antihistaminic agent) has been used to 
study its complex forming behaviour with Co(II) ion both in solid and in aqueous 
phase. On the basis of elemental analysis, molar conductance, magnetic and spectra 
data the probable structure of the solid complex has been worked out as [Co(diphen- 
hydramine) 2 ] HgO. The metal ligand interaction in aqueous medium have been 
studied polarographically at 25°C and 35®C and at an ionic strength M(KCl). 

The reduction of the complexes at d. m. e. was found to be reversible and diffusion 
controlled. The observed polarographic data, on Deford and Humes treatment 
revealed the formation of two complexes with both histamins and diphenhydramine 
hydrochloride ligands. Thermodynamic parameters AS==9.23 cal/deg/mole 
AH=— 7.56 Kcal/mole for histamine and AS— 25.74 cal/deg/mole AH= — 1.26K 
cal/mole for diphenydramine hydrochloride have been calculated. 

Microbiological study on the complex was made against various bacteria and 
fungi using Raper method. It has been observed that complex shows a remarkable 
toxic effect against becteria and fungi under study. 

Guinea pig ileum and aerosolised guinea pigs were used for the antihistaminic 
screening on solid complex. The drug metal complex was found more effective than 
pure drug. 

nf qfsrqr sfft; sftq-jfbT sr^ififRr srr 
l=pr ^ ^ % spTq^ (II) qrr if, 

fir fq^TrrrqfJTqr, vftf^Trrrrq'ffrqr ^qf if srsqqq' qtT t i ^ 

TTf^r^TfirtiTqf gor fan «tt t frrr^ sr^ftwr^rT ^ ^ qfttrqtrf % f spFp 

f ^ 5T^>tfriT?frf»Tq- aftT Co(ll) qff Jn% qtr arsqqq 

f^qr I qtf ^ttrTfqiqr, Tfr^ur, ’qTqrqrnr, ^j:q'qfrq, qrr'^q'TqjtftfsTq) aff-?; 

q wrqfqq? qqfqf % qfroTTtr qf%cr fq;tr qtr | | 

qqirfqq qttf? % Trrrqq rrqr ati^q fq^qqr areqqq Jf rro; | i 

^ir 3TOTIR 

,?jTf , ffffq aftT qWwqq qftTTfq % qTqqt fq^nrq ft qqrqf qff irr^r qft 
qTT atrgrr ar^r if qt^rqiT ^qr qqr i rrtff qff rqqfirq ^ f^rfqq 
qfo srrf 0 ?fr<. (qf)qr) qT affqq P^rr , qrrqq ^ 43 iro rffo qqrqqn^ qirr 
1 rffo KCi if %ftrqiT qiT fqqT’q | : t= 3 .o m=2.373firo 

qrqy^q’q (ms/» ti/»=.2.l36 qrq®'* i qfo rrq Trr?r fqsrfxivr % qf^rqff 
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s[f|»iT52 (II) 

f^f^re^r ^rpft li-120 ) sr5«Rr %irT »rirT i srzrtir 6.4±0.02 tt. 

Tfq ?r«rr ^ ffsr-?; % f^ri^ ^rgHCl/NaOH sTg^cr 1w w i 

51^ 4rr KCl ^ STT^^ZT^) ifT^r ^ /ii==1.0 'TT ^ W I ^ ^ 

25“ ?ro sfk 3 5° ^0 XX f^«R gr'T-^ii' 4iT wrt»r 4r?:% %?■ w i 

N3 ’ ' 

5 t^ Hf 5 T «PT f 4 ^ 5 F^wr srk shkhw 

frqr ?V qt?T ^ ?f srqqr-^r'^ ^ 

^fTT^x ^5ff 5rf?r?'T^?T 'T^rr?^ t ?«rPTTcrfef f^Brr »mT ^yx ^ % fqsror 4ft 4ift4r 

trap w srfcT^'ff^er »m i srra iir sft^ f^nn (srTfcfT ^nr- 

q'*! 40 %) I 

afk ^?r% 4n- sr^r^cT q'f%?T-iT?Jn: -(qfs-q- 379) arrofcT sF^^eqt 

sr^TWiTFft jRT 4000-400 ^ t KBr ^ 4 >T 4 R% affer qin I 

TTitnqt > 1 ^ sr^rainqt JrR?r ( 190 ) % sm sfcrf^ ^ 745 ^ afft^r 

f^ jTirT I arsim % 4)ir^ '% wrr (27® %o) "r aftq ^ f¥sr jt^ct || 1 

irf^^ft Htb qiTo 82 sto SpfTR % '^TqqTcTTqrft sm ?f^5r % l O-® ^to fto irrro TTI^JO fq^5nTq 

a^ ^^r^rgrr qr'ft qf 1 

gSH aisqiR 

4ft ?Tf4T3T^ IfesTH '*ifiT5ra, ^iTffiraft 4!tHTtif, 4it<r5it4jt^ arftat^r, 

?JT^*?tqra ^Nt%TTf 94 ztfTm ?rsrr ^° 4 ?'#^ % sr% 

spf f^g- gRT ^ 4 | I 

JTqt^ff 4 ft rftq' q’R ^f^74R f%tl arci I I 'Tiwjff ^ pRT t4€tfw cfaTT 
apHfeff % frFT4> 5Fr5r: ^I’ajt’TTfftFT afk 4JTf^^ % ^nq" ^ 4^ | I STfs^TcT ^4^4? 
pRrd%ftrar ^ift4?T<JT ^ f44TT4ft qf i 


445T4T =^ — -XlOO 

a 

ar|t a aftr j8 argg: #4fftf!7TT 4?! 41? 44T 4)^ 4it R^fr^t f<i4<^«r ark 3Tfqir4 4??Rt 
I I 

l^? 4 t% 4 TfiTfaT 4 > cftsm 

?f^4r 4ft lTRt%CTf4f44r rftW4T 44 3T6444 #4 f4444 % 3Tr3R ark: 4TfT f4’^ 

l^ftrqt % snftq sht f% 4 T 44 t i 
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(w) fTRt §3(^1 % r^T f^Tspw. *1) : snrtn fn^ft % f%f«T??T 

^ f^qr qiTT I if % I Mf ^aTT ^ ?rtsr«r»T ^T^n sftr f^fipr 

i^T?ft5r % ar% ?rflPTcrT ^ i ?r^ arirr^ if =4^^ f^4’T i ^rnrq"^ 4ft 

<ti <N p['P 4^0? f^^rnr %4i ^ jtf^ar f^rftj sttt f44T ^i4i i 

(q-) fipft Hsrt EPT StiH % SWT H^ttn : fiRt ^STT ^ ^cJn 4?^% ^4ft STt^T fH4n'aft 

?r«rT 3 ifift sncr % tt 3 w % gnfxr sFrds fwH . 

if 37± 1 iro TX ^TinfraT45 fRT 4771 747 I % ?n7 f%7T7 3ff^ 4i7:il' % 

4K TT^if^ff 7177 77t sffTn; 7TaTT f^77 377-4?'^ ^ THI 777 I 37>7f7 777 

>o 

7^ ir arfT^ 4>7:% %. ^ f74Z 777 ff?57fiR 47 7777 7777 777 I 7^47 fe'777 30 

747 3ff%7 f47q TTT 1 

'Tf43HT7T gr«fT fTf^fCT 

4ft775H’ (II) % 7777 77f^7fr?f7f77 57?ft47t77?7 % STIt %S7f77 % ?77ftr^ 
f?77i4ff sfk 7Wr77f747 45777 4ft 53IT7«ft I if 757t77 777 | I 7t7f?777 Tar'tXJf^ 777771 
f7^73747CT 45t 74fi7f7 if 4777757 (II) 777 ?7% 7^5ft % 7f4M 75csf777l7 7t ^4777 
374777 7T7 7777 ^ I id f743T V'(hcoor) ^ tffl47 377;^ 7f77 ^4^ | f^ 374777 
^ 5rff7 f774:7 7777 f77ff77 t I 7c^ 4t#4t7T77 47 log id/id— i f74‘ST Ede 377^ tfe45 
77 Tk ^747 7757 3 1 ± 1 mv 77 f 77 ^ lifTTT® 71P7 ^ 754)771777 7f77 ^5ft | I Tc^ 
777 7 f5r^7 77577T 771% % 4f77752: (II) 47 3rS7T7 f777 7r£r45 7S775745 ft 777 I 
71^ % 777 47 745-?: f77f7 7f77 ft5r7 | I -E^/a f747r log CX % 7f77ff % 745 

firaft f3r7% 45775 7457 f4777 ^7 ft77 | 1 777 4)^4)7774% 7t45ff % 745ff 47 
77277 777 77% 577f757 f474:f47 4% 7074T f745tf'' 7k: ir„7P®^ 45% fTftr 77T7 45% 7^ I 

ir^STTf, 547 357? 777 5^754% 4k777 4% 7777 77745 ?r;ft454:7tl^®« 574:7 %t 7t I 
45 ) 7752 : (Il)-ff52:7f77 7^7% % f%q; ir^eTTt (AS) % 7f745 7775745 777 7n%4t (aH) % 
37flr45 557757 % 777 ^ 45575% 457 7^7 f77k7 if 7|57g;7 7t7777 7kr7 %'4cr | I 45577 7| 
ft 7f77 4547 t (7747t 1 ) f45 771%757?f7f77 745-% % f7% <75774% % 577f757 5r7C7 
f%77'| I 

74^f7% 37t45t 45'77T52: (II)-77f%5rq75^fir7 ^7 7^7 %t 1:2 (£r7|;5%77) 577f- 
f%7t7kft 7i%7 454 % I I ^7 777 4% <^0 T3;70 f75777 % f757 77574 775745577 (4.9 

7t7~^ 77t* 7t7-^) 3T57fq773747^ Sri5f7[*y 7f77 745% | I 5577%t 47 77 774 77 

777 77t7 f75r777f 7 77 f7774%7 777 ^0 ^70 4450 if f7777t7 4777 777 I 774 % 
5774777 (27° %o) 44 =f577t7 377^ 457 777 1-84 7t4 .i77%777 4777 777 f%7% 777 if 
1^7 75%77 ^4777 7^ ft77 I 



(II) 45 

?rr!Tift I 

^■t^^ (II) % 3ft-?: fTI'^?TfT?fTftT!T ?f4Pft ^1 iPqrftR^- ft^RFF sftT 

?s?TFrfa-4r tvtR- 



sTT^rf^spr 

1.0 ft) 0 (KCl) 'ft-i^= 

6.4±0.02 






-A°G 

AS 

AN 

qftftq 



log krf 

f^o #?ftfT/ 

f^o #q'f'/fttar 





fttq 




4.91*“^ 

7.56 

7.56 

10.31 



ff^qrfqq* 





9.23 

-7.56 


4.84 

7.38 

7.38 

10.40 



qr^q 

3.40 

6-55 

6.55 

8.93 



fT^fqq 





25.74 

-1.26 

fx^^qaftqr 

^ 3.29 

6.52 

6.52 

9.19 




*%3TftFT % ?r^ff 4JT 3rsir?T?T 6.2±o.02 71-1^ T?: ferr w 1 1 

•*sqT % 3ft^ 25* fto ?nTT ?fl% % 35° %o crrr T?: I 1 


?^5iT Jr srfiFF 3?5rf ^ ITT ftWciT | 1 530 

ifto aft^: 672 ft?ft ifto T?: sjwfqtjT 5p;f5r; 2Alg->2Eg gr«TT 2Alg^2Blg 3T^?«TFT 

ftr^fqg- ^ i 

^ iTfc^ 3r^w fftwT % ?jFr ^ttotI 2 Jf nir | i -N(CHs)i,. 

HCl ^f ^q#«1-er C-N crftta- #? (2550 fto ifto-i) ^ ^flWT t 4Fft tr^ ^ ^ 
arr^ ^ sflT 3fHT ^irftRT ^rr^ftaR ft ^?r|-ft?ft3R ^^rftrr i % srrrt 
ft 1 1 1 9 ftjft~^ TX (C— OC) % 4JT7:ir ftRRT I aft ft 4R 

4rr I cT^rr 4R =%t ^ 1050 ftftt-i fftarar |, aft ett^ fttftf 4fT (C-OC), 
qft sTFRftaTiT % ?rftT ^?ar feiTcrr | ftsgarft ft 3550 ftftt-i 

3ft?: 1630 ftftt-i tR ftRjfttqrqir ara- fqsqrft 

?3tTfe?r srszrqftf % anEnq qq qft ft-??qqT srctiRr ^ qf | to 46 q?: | 

^qTOqiqfftqr qftrftf ft sro qfqqrq qRftt 3 ft qqrft qft |, stir anqrff ft 

^qr | f% ft^q aftqr^ sft?: qrq^ % qfft ffttaft q%qqT fft^qr 1 1 
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?f«n 
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ff 

5ft% 

%¥Kr 

ff 

Pr^iur 

3000 — 3100 Tisilil 

=S!^ CH miR 

3550 cfRl 'flfl 

HaO 



3000-2950 HSHiT 

vCH 

2550 iftw 

-N.(CHs)i.HCl 

2450 iTSirf 

-N(CHa)a.CHl 


- 

1630 

HaO 

1472 JTstrir 

CHa 

1470 iiEirTr 

CHa ^411^ 

1372 q-smi 

CHa^ 

1400 TlfcTTIT 

CHa 

1 1 1 9 ifV?r 

vC-OC 

1050-1100 ft?! 

r; • 

0 

1 

0 

0 





spft^f % srm sfT^ HK'>ft 4 sfh: f%^;i2 tf ??r!^r | i 


2 t ^h: I ft ^ 3j^'5rfa‘ ^ .^r' ffFsrfirH ski 111517 ^ Jf 

^ arfERT jmns^Kt s»r % Tftnr 1 1 mu m^itft^ srftft % tfftgr ^i | 
f^ifiR % mTR Jr 68% ftdsr ^ktt t ^ft ^ 

fmB 53% ftfrsr 1 1 st| sra>r ^ % ,51% ^s affqfa- % srfsr^ 5r%- 

■dmp ^rmn wftg- 4Rm 1 1 

o» ^ 
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2 , 

3. srt^ — 

4, — Co (n)-.3is.^H 'Mgx?) 

2 

S4 OTI siWlr to % W g-ir m mg, sftc 

^T^-fT?fTfinT% firf«rcr | w sr^r % Prfsrcr ?f^?r 

sriffiR' ^ t I I 

HTT'4t 3 


^fsp^ ^ % srfw ^rf^cTT 


f$ 

^TTR? SrT4tf44? 

C\ 

'TfTfET (f’T'5 
!TFftfir47 f 

iflo)* 


1. t^stferr 
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3r. ':g;fir5T5r 
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26 

— 

^o ^^iwr ^fteTRif 
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24 
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H. 3pfrWt4?f4>?r anfcaro 

9 

30 

70.00 
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13 

28 

53.57 

2. 




3T. <T^jflTrj?r 

19 

25 

24.00 

sPiTHTt ^Ttfwr 

21 

31 

32.25 


'TW % 5JTm 6 (fiTo ifto) ^ fiT5im 
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9 
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W7T 

rmi 

r^mnr (ffwr»tT) 

Jf Cu^+J Cd^, Zn®+ ^«TT Ni®+ % 

^ irrft (T^ sr^Rf ^ ^r^r ^tfsr 'pc arsipR 

fen W I (lA Kd thH 5 TT'l«T % ’frCT^ ffe % ¥r«r-¥TST ^ |,- 10.5 Ti: arf^cW 
nR STTR fqsT "fferfe ffe % nR nnW 1 1 q^ nR m: fenR^PF 

arriRf ^ qr^ R5% % nR'HR q’snr 1 1 OT^ *fqr^f ^ t ?ffeT qn 

qq>|t qtq=q a^T nPSRrTqr ■^trTR?^ Ni(enV+>Zn(en) 32 +>Cd(en) 3 *+>Cu(en) 3 ®+ 

fqfenqqr srnpff % fg-fefe-srfersprff % nfefer shtr % Rif^r ^tr qn 

SRR ferr TRT 1 1 

Abstract 

Sorption of certain cationic metal-etbylenediamine complexes on Zirconium 
tungstate-ion exchanger. By Madhu and Brji Bhushan, Department of Chemistry, 
Maharshi Daynand Unversity, Rohtak (Haryana). 

Sorption of ethylenediamine complexes of Cu®+, Cd^+, Zn^+ and Ni*+ on 
2drconium tungstate-ion exchanger has been studied at different pH values and 
concentration of the exchanging ions in external solution. qA and Kd values 
increase initially with increasing pH attaining a maximum value at pH 10.5 and then 
decrease. qA values, generally, increase with increasing concentration of the ex- 
changing ions in the external solution. In the series of these complexes, the decrea- 
sing order of qA values at the same pH and concentration 

M(en)32+>Z„(en)3'*+>Cd(en)3'^>C«(en)3"+ 
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TTf 3'«rT 


is explained in terms of combined effect of charge and stereochemical properties of 
these complexes. 


Jr arm ^ ?«rr^ | i ^ 

crrr ^ $ vfi-srcRt arrsr^MJrTrTirsF I 

af?T#F;Rr STTirq' f^f^rTR^f # ^STcTT W FT qfTf?«r%ff Jf tfSTT W | I 

% sTTFr-MriTR^ gor ^pt ^ ft =5^r ^ «ft f ff 7?T«f # 

sRTftr^ arrg; % 5ft<?n>i- ^ srsirFT Fpjtt 1 1 % strjth ^t arm 

Jr sjR ?ffaff % ^ftww 'PT TTf^ff % iftsT arBr^r^off % TrfirfH?r 

sr^rar tt ^ arsq-FT qr?^T | i w^'^r«r ^ (f^far^nar^rt arr^sr ‘A’ spi tttrrftt 

^cTTfw) crarr Kd Rar qft 'ftirq- TT ^tTTtrr ^ aft arsq'qat faparr qarr I i 


sr^tmc»T^ 

cRT Hnwt 

f^arJTPRt arm % f^am aftr fq-fannqqr qrt ?rTRR^arpr tap ptFct 

(qtfeqr srqtq f^qr qqr i waft argiTTqq 0.0 1 fqo ?fto crq> af^rtfer 

^^qqrqt 5^% % q% i srpcr qjRq wrq tq^rfqqr qitfl: % % i qaft fqarqq ^qr^cr 
arm ^ Jr qqr^ q& i 

5r?pf(qim si?hr qqi^ qit Wit 

arqjffqqq fqWrrqqr qqr^ % fqqfqrqw q^Yrr^q (ZrOClj) rrqr qtfeqq 
FTtj (NajjWO*) % qqjfteTT arrftq fq^mf apt qiiT fq^rrqTT fir^rw qrr qt qq 1.2, 
fRftqaftfRi arrar Jr mrqtfarq Fpqr qqr i qapffqqq arq^q qft 30“C qrq qq 

^riRT qqr i 

qrg Tfqtqt qft qqrft 

Errqaft % tf*r^ qqrr qr^ % fJrt qar fqJrq sriff qqqY qft qqgqq qrart 

q^q tfq^q Fl^qtq Jr ^aft qf ■ i arfqf^ 1^qY Jr qt qqarq % fJrY qr ^ (1:4) 
tfqqtq sT^^qtq qr (1:4) qeqffqqt ar^R qq qqtq f^qr qqr i 

qA WT Kd ?ncT qrq^ qft Wst 

fqfYfq^ qtqq qqr arrascrr qrJr rfqrq fqarqq qq 50 fqo afto fq^ ^ qfrqqr ^ 
tq> sqqtq qrJr qfqqrqqt: qarraqr Jf Farr qqr f^qJf 500 fqo qro fqfqqrqqr qqrq qr i 
qarr^q: ^'t qtq q’lt’ qqr qtf^ fferq ^ ffarrqr qqr i arfarc^W ^am % srqrqfqsp .afar ^ 
m^'T af^arfqfqq ar^qm fqftrf*! ^rtr f o ito eto t" ^T3fr5^.5#^r-jt •Zn*+ r^q; 
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Cd®+%f^^) ^fSTT (Ni*+ % f^) % iyHr<?qfr % 5^ ^ I ^5r% Cu* ^ 

JTT^ 3 Tmt:^rfir% 3 TW f%fir- 5 x-^T wra' ^ jtI I w sr^K srrcfi^R) HFs?fT ^ 

T^sf 5T^ ^rfTrr arnr^ Trrar 'rferfer ?ft i 

Kd ^ ^ ^ jfTcT ft^rr w : 


Kd. 


100— JT 

X 



‘R 


51^ f^-^5rfr yirnu :t— frrrjTT^^ tt ^ sntR- %; iffirw 

(%) ^rrar; 5^ Pro ^ Trmr w«rT m-fgfqTTOra> ^ ?rro ^ 

snfr^l 25 ± 5 °c q-Tc ;p:q?7T fqi% i 

'rfr^iw ^ 

STO ^ft'Jrnr HTOift 1 cf«n 2 ^ f?jr ^ 1 1 ?n£ 3 T stto ft?!' t 

(1) Qa tr^q; Kd ifH sfR^ t tft tr^ ?fe % ?n«r ^ |; 10.5 Tt t^ arfsr^;? 

wrR- sTT'^ ^ % ’T^’Erfg; ftsT tI ^ ffe % ?n«r 1 1 

(2) qA JTrfT STFT: f^f^nTTW armf ^ ^ liTPSm ^ % ?n«r I I 

(3) q?ffn!r srm wrr ^ ^r Ni(en)i,*+ mqA^m srfsR? 1 1 

■^*TR anr | — 

Ni(en3)«+> Zn(en)3*+> Cd(cn),*+ > Cu(en)3*+ 

^ 3 rqrff?nT»T % arm f^f^JTur^ ^ t ^rfr fen ^ 1 OTunr 

ftfenr srfeiTT ^1- ¥«nfer fenftfsr fenlnfeT — 

On.-OjK OM 

I I 

0=Zr=W=Zr==0+M+i?0=Zr=W=Zi=0+H30+ 

1 I 

OH OH 


WO4 HWO* HWO4 
il I -OH i 

Zr^H,Oi?Zr-OH — ^Zr- 0 -M+H ,0 
II II M+ II 

000 

f^fenr ’ fenfkfsnff % ^ffenr qA ^ srI^rit^ ns# ns fnn'snr # snrnr 
#■ 50 nnrcft 1 1 
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Iff 


STFTiTf % 4rT 'Tt tr4 ifPr ^■fT^ % t^fWtlT X ^ 

srjftrr ftrfHiPT 5 rflF 4 T 4 it ^ % srinf^^ 4 >T 5 rr 1 1 sn^nr Jf 'rrsT^ftir asV |t JTrar 

?T 4 rf: ^ if ^rffiRTT ?fTSr-?fT«f STTiff 8 fTRk' 5 rW% % f^PnTT^sp % 

fwfffiTir ^ ^ H+ affiPT ^ iff fifif w?rr ^ 1 1 ?ff^ sR^rfsT^? in^, 
iff ITR qR, enH+ I3;g:q; enHs"^ STmf % ^ 4?f ifirmT 4;f 4^T %Wf I I 6°^+ ^srf 
enH 2 ++ sTfiR srferr if STR ^f^Tr % srf^'^ff qpT ?:t 4 qrTf:^ | (Riiff l ) i 

fiTR-fiTR f^JTR^r STTiRf % ^f§T 5 f qj_ Riff if f^flTRR 4 rr STRiff % 

R^nr % RRsr fsf^flR i q-^if #g'qff % firiq- srr^ ^r^^jffq' % q^ 

Rif if Mrrtt ^ sR^qr ?f^Tf % fif sTRiff f^ir^ 


{*• 


STRiff . 
Rqrff f^T, ) 


% 5 rR 5 T if ^ 


^ RT HRf RRT fs^RR-qp: I I sr^ffif fRTirir if trfir^ffiT sR^iffir R^fff % 

fiffH^ ?flRRR4f 3rt4>^ % SflfR % ^TRif Jff |f ftR RTT f>T ^41^ %■ SfRflfqi 

RWiTT RT RRRR Sff Rq' RTRf fTR RTfJTffrl^®^ cTR %isfir ETR % RCifTf ^ %R?ffiT 

% ansrn: 41 : 4fT 1 


?rR?r RRff % RTR4f % ?lT4iT SfRiR FT% REfR'^ Rififf % srfEf^f 

4 R I I 'fi 5 R: R 5 IRfq' f^RTiT if iff SfRffRT SflfR % RRT' f I if 

qfwfiT f%RR if % sTRfir^i Rwm: 4fT firgfrnr %Rfir etr % 'ttr'j 4ff flRsr^JT 
fewR ITCr ^ ffR I 

Cu*+, Cd^+j Zn 2 + Ni*+ ETRaff % qfsT^ffif R?,^ifriT R^rff ^ R^'WqFfif ?rirfir% 

ff^ t'^*3 1 fiT% 3TRP: ^r g?if fifEpf sTRfRF f^^sR % jifiT % sffRi: |f; ,0R Rf|ir 

TRR^fm^f^n:^ ?riTtirffr str^ % RKOTf%?r|f ^Rf |, f^fcr aTGjtRT^q- 

HRT RT STRIi: 3TR5f 3TBsiR?icfR RTi: R4R if ^ ^R I f ?r SfRi: f iff Rff ETRsff 

% f fRffiT ^T^^iffq- ?f^^ ^ STRfH^ f^5R SPT fTir . 

Ni(en) 32 +<Zn(en) 3 s+<Cd(en) 32 +<Cu(en)j 2 + 
ffR I RHcr: wir% srRfif^f Irw (^) % jtr ^?r% gR ^ srsrff 
Ni(en),^+> Zn(en)3*+> Cd(en)3®+ > Cu(en) 8 ®+ 
fffSR 9^ RT 3fiT ^.RR | (^flRjff 2) | 
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1 

qj^^>sn Kd jTTfff "ft ’^-'Tc ftr«ft?rr 

W^fjTTir^ (f^fjpTflr t^f^) ^ TT^T ==500 firo ?fTo 

arm ^ srrcfi^T^ wr =5meq. / 50 firo #«> 

spsTfg; W^iTJrat^ arm % ^ =0.10 

pH 5 . 4(500 firo JITo firpHTFR? SKT Kd-iiFT 

^T«T arcRTIw) meq 



Cu*-^ 

Cd‘*+ 

Zn*+ 

Ni*+ 

Cu*+ 

Cd*+ 

Zii*+ 

m^+ 

8.5 

0.026 

0.056^ 

0.056 

0.064 

0.523 

1.133 

1.133 

1.296 

9.5 

0.039 

0.070 

0.072 

0.076 

0.786 

1.420 

1.461 

1.544 

10.5 

0.050 

0.080 

0.082 

0.090 

1.010 

1.610 

1.667 

1.832 

11.5 

0.040 

0.068 

0.073 

0.078 

0.806 

.1.378 

1.482 

1.586 


?rmt 2 

?rqT Kd irpTf arm % ftwr ^ htsctt tt: f^r^fw 

(ar^f^m ^nwr =500 firo nio 

f^fHrrqtftar atmfr % «pt arnm , =50 ftio aft® 

#^=10.5 


(500 fifo iTTo fM^rnm sm Kd-m 

^rmr af?f?rf<>r) meq 



Cu‘‘+ 

Cd’+ 

Zn 2 + 

]Sli*+ 

Ca*+ 

Cd^ 

Zn*+ 

Ni*+ 

O.OIM 

0.008 

0.012 

0.018 

0.040 

1.620 

2.564 

3.734 

8.695 

0.02M 

0 . 012 - 

— 

0.032 

0.050 

1.260 

— 

3.306 

5.263 

0.05M 

0.037 

0.060 

0.068 

0.075 

/ 

1.522 

2.459 

2.796 

3.092 

O.IOM 

0.050 

0.080 

0.082 

0.090 

1.010 

1.610 

1.667- 

1.832 
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^xm^ % (HI) fJT 

q?r° qo ci«it fcf^Rl; 

3TR^ fksTif (^o sto). 

HTTm 

^-T^?Ffr^ P=Frf^ W\^ ^ (III) 

^ f%qT ^^1*1 1 sTT^ff, 5r^% 

gKT ^T srf^^iTjR 1%^T m\ 1 1 ^ ^jjj 

1 1 

Abstract 

Isolation and characterisation of phthalato^chromium (III) complex through blue 
perchromate formation. By S. A. Khan and B. M. L. Tiwari, Department of 
Chemistry, Government Model Science College, Rewa (M. P.). 

Isolation of di-hydroxo-ft-di-phthalate hexa-aquo dichromium (III) complex 
has been done through blue perchroinate formation. The isolated complex has 
been characterised by analaytical data, i. r. spectra,^ magnetic and conductivity 
measurements. The isolated complex cau successfully tan the leather. 

swt^nRfjp 

JTf ■5:?rnsi5r % % ?r«rr fepTifr ^ift srsfr^T ^ ^ ^ 

«rT I 


(in) ; 

(A) NKjCrjO, (50 fir^fto) (1.6 ?rw) % MsTcf 

(pH=2.45) 6% H 2 O 2 (20 fTi^% % jfM t»I ^ STT’^ |3tT 1 
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^ITH 5 T«rT f?RKt 


srgr 2-3 ft ttitt ?ft 2 wt ?r^ q5=^f?T % f t 

^ ?ff ?r ft'iftf^cr fSTT I ^ ^ ^ |«n: ^ sft^ ^ gwT 

fkqr ^ 2 TT I 

(B) N KaCraO, (50 ft^o) q# qft^JTil- fTlft^fq- ##h: (4.08 ^TR) % 

(pH =3. 95) ^ ^ Wsr ^T ?ff^ STRT |3TT I 

(C) N KaCraO, (50 T^^o), 2N H^SO^ (20 fJTWto) qw 6% H^O* 

(20 f;T#o) '% firf^ f^r^iR- STTT jft5TT-'T'?:3ft%H- 5RRT I q?r ?ftw-’=n:g?t^3 

STT^rs^ 4%^ SPR (1.5 Rq-) % Sf^ir f^iPT t ftPTT WT qR STIR (pH=2.55) % 
ft tn ^T q’^^^fff (2 ^Tft) g-RT w I 

(D) ^ # f ?ff ^ (C) ^ feqrltrra- spr^rrift n^ft stjr % 

?«rR >TT 'TttftriR fT?^5r^ (4.06 wm) sfrr ^^Rrtn- ftnrTJTqr i f?r% ^fTT? (pH=3.65) 

% ^ ft t^r ^T 51 |3rT 1 

fq 5 H< 50 T 


(A— D) ^ (III) XTt ##2: 3TTq-^t ^ ^q'f^srf^ mi ^i \ Cr, H, c 

3ni% ^ 377^;7 577^ % feTT ’TR 1 qiR qfiRFfT ^pt- R-pift 1 ?! 

W 1 1 

^TR'jft 1 


Cr 

C 

H 

(A) 

.18.06 

33.18 

3.76 

(B) 

18.04 

■ 33.24 

3.91 

(C) 

18.05 

33.12 

4.00 

(D) 

18.07 

33.16 

3.79 

STRTi^ 51^ : 

* 

[(Cr-dh 111)2 ■ (0H)2 

. 6 HjOJ” 

% qR 


18.12 

32.45 

3.83 


?f^f (A— D) % srgw-^t^eJT KBr 'feRi 57^ I 5771:^ 57^^- 

t'5- grpift 2 ^ ^?rfir ^ 1 1 
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(III) ?ff?r 








(A) 


3300 (bd) 
1420 (s), 
1090 (m). 


(B) 

- 3250 (bd), 

1500 (w), 

1 1 50 (m), 

(Q 

3300 (bd), 
1240 (w). 

(D) 

3250 (s), 
1500 (w), 


1560 (bd). 

1490 (w). 

1300 (w). 

1145 (m). 

1040 (w), 

750 (w). 

1620 (m). 

1560 (bd). 

1420 (s). 

1300 (w). 

1 100 (w), 

760 (w). 

1610 (s), 

1420 (s). 

1150 (w), 

750 (v. w.). 

1610 (w). 

1580 (bd). 

1420 (s), 

1300 (w). 

1090 (m). 

760 (m). 


1150 (m), 

qf^mf t ^q^j | ft? *nTt wqqq ?rr 1 1 (A— D) qftfim 

(HI), ^2- srm, pH- HjO^qsq ?r|#qT5rqT q?gr fqiTf<iT qq 5RFft^-nii»i 
1 1 , 


515% 5m 

25 C q I* qrqr ^ 15.9, 14.8, 15.2 i:r^ 14.6X10-* 

qr^ qq q) ^'f (A— D) % fps- qqr % srg y q ^lq ^ qrt swr^q qr^ 1 1 


arg 5 k 

(A-D) q?t siMq ^ qTRor q|f strt fqjq ^ i 


5m 


(A-D) ^ 5T^ (20 fJTo qrq) ^ CHg OH (20 fimto) 

N HCI (1-2 ^) ^ qt?rqr?: sn^ M qSr i pr fq5m1f% q|aT qq 5755^11 

515 0.00415 %■ 0.00425 mhos % ^q qi^ 5 ^ sfi- 5^5ff ^ ^arjqfqq; % gt^q? 
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^ ?r«n 


(A— D) % 1% |5% 50^ (NaOH) gITT WTftST^T fen | 

-Tt# ^T g^TTJTn tr# ^ifel'?: ntfsHT =^1? STT'^cT fSTF f^?nPT (Ts) 87 % 90°C % 
Twr ^^r I t .tPcwt"? n'sn =^n-5rVan w ^ | i 

'TftwiTO ?I«TT 

nirnt 1 t fe q;# srfspff; gfffirnn (iii) q# arrirnf ^ 

^'Tftssrfn; 3r?T^-?7^jir ^ grtfern (ill), sm^, oH- q# h* 0 % nsn ^et 

feifn ^ srtTT'n-; ^qm^cTT nTTn ^ ^ Brn'SmrfeF sfen ^ ^sr, srifn nm 

qpff ^r % qsT ^ nf ^fctr | ftr ^nf'Jr nrs^Tn % ^- 

fT^f i4?ft-M-¥r^-##jt IwT-qf^t ^T^fefern (iii) n^os] ^ | i nT«r ft 

W #fw t ^JT-ntsnr feqr ^ n^rar | i 
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'fto ?r»T^, »ftcTT cT«tt srt qcwV 

cfsr Srift m>igt 

?Tn:m 

fTtir iT?r ^ sftftinT, ark fk^riT?T gc^f % 

^ f%irT 1 1 w wtET 'ra' ffTT # ^ ^ srr^sff ^ ^fFr-^psT fkwr ^ 

gR?r »rf 1 1 yM^<wr 'rfrfkf^f qJi vft- fen w f i 

Abstract 

Compkxometric determination of various metal ions in presence of Chrome 
azurol S. By S.P. Sangal, Smt. Gita Patki and Sri Kishore Patki, L. N. T. 
Vigyan Sansthan, Nagpur. 

Chrome azural S has been used for the determination of rare earths, thorium 
and uranium. In this paper, the method for simultaneous determination of these 
metal ions in presence of each other is described. Datails of optimum conditions 
have also-been described. 

'O ^a 

(gnfgpftq-) arferifet % 5iTcr ft 50% ^ sn^aff ^ ar^nmn fe^n ^ «'f>di 1 1 

nrfep ^irfer qnnmr ^ inrfn qft n^rf ^ «ftfcinT, ftfem n^n fen^ arrnsn qn snfk 

^ nnr 1 1 rftnfe^ in mnsff qrr s'fer'’| i m nrnsrf % n^wfnr n«n 

P T g^fqn % fer ?|n =i«M'qtq arfvrqnfe am |-^ sR^nT'jft (i), aiitidWl 
(lil)[i-5] ;3f> ^pfenr (IV) 3jk ftfenr (VI) % nrsr nsn ssftfe sfr (IV) % mn 

4-(2-«nn^3rkftn ^5ft)-^fli[%nTn sfr U(VI) % nr^r 1 

sffcwr ^ n^n | sFrn qn, 4 ^ qnr nt T?:ftfenT (vi) 

sftfew % nm nnr 5.5 ?r it qr fe^nrir cn^f % nm nf^ tn % 
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sft’TrfV TST# ?r«TT 


1 1 ^ gwsnf 5 FT ^'.fr ^? 5 i% I'f?: ^ftPc^^r, g;^f 5 TiriT ^t^tt ?rc^f % f^^rirfr 

ftrsfor t ^■•T^ ^^5riTT'ft4' STSJTITH' f4?4T 44T I 1 

Sfq>TT??Tqr: 

. io €to t(o cTo % ^ftfeirir ^ wt arigcr sr^r ^ sftw spT^ 

#R^JTTr ?r?'$e . g-Ri, 5 # 4 r zt ^ 4 ?t 

5TR4? f^JTff ^RT Tr4T I ftiT cTIcrnt 5rT>R ^ fTTvrRT 

^2TT I 

^rlfTiTT 45 frTr?^ (^O sto TT^o-tro 3 Tr) ^T f^JT^T ^STHFT fo :|to jto qo % SRT 
¥^^jn'ft?r arw^r^T ^ stk^t ^= 5 r^ s-rt sr^nf^cr ftRT ^rt i [®i 

^4r?5ftf?Rir f?ftTTpr % % f^rir ^TJRsftfwir srrfHif^ ^ sr^t 

^ f^^fsRr fTT 4 Tt grrsq-^r §:ttt lR 4 ?m ferr w aflrc sR^tEr ^ srr^fr srt t 

4r5:% |o ^o sto tto % am;^ ^ wt^rt Rqd^ 'M k (BPGR) 

qfr ;g;qq? ^ ?nfcr f qr'# qqTin qqr i 


qjtR iT^ (CAS) qR 'ftjf^rqJT % ?nq 1 : 100 %■ sRqw 

^f ft'ST'ir qqrq^T ^ qT5T%r qt?Rff 5f q^iT w I (VI) qrr fq^q qRfe 

qrr arr^ sra' Jf ^ 4iT% fo tto ?io i^o ^ ftRi qqr 1 

%q^ €JT5 qrt anqi^q 

'RTR? Jf STT^ qJT fMqqq arRenr §rqTT 'fto i^ro qff qqRtfer fen 

W I fee g’qir =|3-q^ qx g^qr ^ ^O tto ero fqatqq ^T 

nqiT qq crt argqifqa' ferr qqr arq g-qe nRnt i Jr ferr fart <q qqn q|f qqr i aj^qm 
^ qnTsrlf qfr ftwR q wrq %qT qqr i qqfirq Tto tj^o % srqrq, ^tt % qqR, % 
qqR anfq qft RT'jft 1 Jr nqrfF^ TspqT TTT I I " 

CAS sTq% q^im sft^C STiRatfirTim qrt HT«r-nW 

3nTJ5R 


q^fenr, grfeR qqr m^sfrferq % ?tr feRq # gTgqg niRcrT ttr ^r ' 
qrnf TRT qtt Tarreqr Jf %qre Tto gRo ^R^Tartfee ann sitt 3.5 tt fer ftrqT qn 
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^TRafV 1 

smjftftRii’, «ftfi7R ?f«TT cas stkt sfi+’^H 



«ltfX4ll 

^[^fr5W 

^pmtfrTni 

^ «Tfw^ 

^ffr % 7TT51 

ffltl ^ 71151 

4 )% ^ 51151 

^3^^ ’fto IT^c 

2.7 V 3.7 

3^4 

4.5% 6.5 

'TORT 





’5F® 


^ 5Tff 

m sfn* WR 

20»-90°C 

20‘’-90°C 

20'’-90*C 

STf^TT^ff ^ , 

3.5 

3.5 

5.5 

tfto X^o 

, 3ft fl^ftlTftfXU 

oft iRfl- 

3ff TftrslH 


31R1 % StH 

loflfru 

ifrttx 


friT 111 1 

31551 %• 

wx % 



fru . 

stu frni 



^ 1 

w 1 


CAS gm <m« 

■ '■jq^^ Tto 1^0 (VI); «ftfenT (IV) 3^7: gpT^sftfwr (III) % srav-ar^nr , 

TTrar % ^ |o ^o ^0 gnr CAS ^ ^ ?rf% arftnftg' 

fw TRT I 'Tfwv HRoft 2 t arfer ^ 

2 

31 j,H i q?T % ^ggr ■rto' 

HT 5 3 )^q|q »1 % TTi'^Sdl 1 X 171 {fro TTTo) 

sftffriT 0.8702 fro TTTo — 43.51 1 2 fro TiTo 

0.5294 fro TJTo — 79.390 fro ttTo 
sriWlfrnTTT 0.4,875 fro VTo — 48.763 fro ttIo 

arfr ar^sff ^ ^rrar irf 1x171 i^'Y Tffrr ^ xt^t 14 T t ! 
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?fw, STt^Tcft ?r«TT 
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O 
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OO 
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to 
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Tf 
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r> 
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in 
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CN 
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1— < 

CN 
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t> 

in 

CN 
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od 

cn 

in 

cn 






Tf 




3.409 3.408 0.035. 5.294 5.306 0.236 40.628 40.610 0.170 
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3f^?r fewT 

=1^^ ^ (CAs+kci) ^ firsror ^trrv?: g? |o fj-o gto i^o rttt (0.0 1 
M) sT^gTfgcT f^nT ggr g^ "^g gt^r ^ grg gfr ^ ggr i fo (0.0 1 m) 

% arrggg (g>) % sr^^g gtPcgg aftg ^fggg ^ ir^gig gigr frrg ft ggV Peg fgt fgggg 
pT«r®r ^ giro TT^o ggr^ (gtfsgg ^gftg ?ttt) fg;gT ggr sftr f® ft® ft® (t® (0.0 1 M) 
gKT gg sTjgrfgg ftrgr ggr g^ jg: gt^ ^ gr®r fg g^g gff ^ ggr i f ® ft® ft® 
iTo gg snggg (ig) gm^ggg ft grgr % srggg 1 1 

ff g ggg 'Rnggr ^ ^gg ft gf gtPggg, ^pggg sftg gTggftfggg ft grar ft gf i 
gg^r f f^^ggg (VI) ft grgi f^fggg (IV) ^ gfggtgg fegr ggr i ff g gg fgggg f 
fg«rg ft gg fggrgg 100 fgo fto grggg ggm ggr i gg ^nflgftrg^' g^g figr 
gg^ gt® irgo 3.5 gg ftgg ft^rggri ^ggg aV) sftg fgg 3.5 gt® itg® gg ggrg 
gff ggif i fgggg f fggg ^ gg ft CAS f gjgf f grg ftfggg f gggg gtgr 
^ grgr |; Pgre f® ft® ft® q® sra (O.oi m) gg g^ gggigg ffgr ggr gg gg 
gg ftf f grg g|f ^ ggr i f ® ft® ft® gj® gg g^ sgggg (g) fgf fttggw gtt grgr f 
srg^g 1 1 . 

ftf^, ^fggg sftg grggfrffgg ft grgr gg sgggrg fgrg gggg f pgRT ggr : 

(1) to fto fto qo gg grggg (0.01 M) ‘g’ ftftRg ft wr f 1 1 

(2) to fto fto Ro (0.01 M gg sgggg (gr— g) ^^fggg ft grgr f srpg 1 1 

(3) fo fto fto TTo (0.01 M) gg sgggg grg^sftPggg ft gr^ f srpg 1 1 

(4) 1 fg® fto to fto fto Tjo (0.01 m)= 2.32 Pro gro ftP^Rg 

(5) 1 Pgo fto to fto fto TTO (0.01 M)=2.7008 Pr® RTo UO 2 +* 

(6) rPro fto to fto fto T^o (0.01 m)=1.625 Pro gro gig^ttPigg 

grR gPwg grrft 3 g fgg gg 1 1 


fggggr 

w fgPr g ggg gR ^ggr 1 1 gg gg f grp pgpgg g:g g gqf?gg | gg 
ftsr tt ggg^r grggrg ffgr gr ggrgr 1 1 ^ Pgft gPegw gtt gg^gg tt g^r gg 

. w fgpr grr gggtg ffgr gr ggrgr 1 1 

fg^rat-ung 

ggft giTigg fg f^grg % gg^ ggr gi^ftg ^rg Prgg f pg fgrggr f 

■ sngrft | 1 
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V 


=Rt5Tt3n^^«t (AQM) % Pd (II) afk Co(II) 

^ 3TT^«rT^ f?T8lkwi 

i^^r® *nf, snTo H«n d^*TT ^rf^nn 

THm 

W 'T^ ^ Pd— A q,m sftr Co— aqm ^?ff ^ sw-5Rr tn^FTT 
■ 3 ^ ^ f^^rr wr | t f^sr 1 1 w%. 

5 ^- 3 ^ tviK+tJoT f^fsr ^ srftr^ sr^# 1 1 ^f Msnff 3RT strt TftwTJff ^ g?nici|*' 

3T®PPT ^ SRcT?r fti^T ’RT I I 

Abstract 

liquid-solid phase extractions of complexes of acenaphtheneqninonemonoxime 
<AQM) with Pd (II) and Co(II) and their spectrophotometric determination. By 
B. S. Garg, R. R. Sharma and Seema Walia, Department of Chemistry, University 
of Delhi. 

In the present communication liquid-solid phase extraction of Pd-AQM and 
Co-AQM complexes and their spectrophotometric determination has been described. 
This is new technique and its results are better than liquid liquid extraction. The 
results obtained by both techniques have also been compared. 

5^-^ sra pd (II) Co (II) % ^ f^G^4i7[ ^srr 

■prgkvr =piT |b] i sR5?r w 5r Pd— aqm sftr Co— AQM tf5ff % 

SRT ^ ^ fw IRT I I 3q'-<5k’ 

3q--s% ftftr ?r 1 1 Jprtivi^-trra^^TT wfPp ^rrm-Rt Tt wm: 

^ I 5 ? 5t?r tTR^maff 3)1 ITMTR3I 31% % %mT 3)T 

3r«rqT %qT sn ^rtcit 1 1 Met 3r% sfr?: ^ 1 1 ^ 



70 


5PRf , cr«TT ^Tl%irr 


5rR?«rT3ff 3Tf^ ffTSTgr % 5® |V 5f fr ^T I I ??r% HT«r ^ sn^- 

^ ^T 5VTft'K^'f or ^ ^ ^ 3rl% ^ sttctt | i 

^TR’ift 1 


i%5rT^ir sTTJTjff ^ Pd(ll) % ftrsrfw tc sr^ 

Pd(IT) ^ srpcT WT=4.24ppiii ifh:r^=4.50; A^^^=330 

3ra^>r<irt^ arriRf ^ 3r27f?«rfiT Tf= 1.260 


fq'Simq 

snqq 

fqqTfflq 3TTqq 
srqyqT t ftrqr qqr 

qr^f qt ^ 
qf ppm. 

srqqftqqt^ 

’fqq^q 


CHsCOONa 

2000 

1.272 

0.012 

qtqr^ 

KBr 

200 

1.278 

0.018 


]S&2®4^7 

120 

1.270 

0.010 


KCl 

400 

1.264 

0.004 . 


KNOs 

1000 

1.276 

0.016 


K^SO, 

400 

1.260 

0.000 

srrqti^ 

KIO3 

68 

1.282 

0.022 

Co(II) 

C0SO4 

100 

1.260 

0.000 

Zn (II) 

ZnSO^ 

80 

1.260 

0.000 

Mn (II) 

MnSO* 

80 

1.262 

0.002 

Ni (II) 

NiSO, 

80 

1.260 

0.000 

Cu (II) 

CUSO4 

280 

1.268 

0.008 



ir. r .^. .T-TT-r^ i- ' 

af)?: EDTA 

qp arfsrqr 

siT^wr ^ Ml 1^ 



sqf^Rt I I 

StfWTcJT^ 

Pd(ll) 3r«T^T Co(ili sr^ftir (rqr?rt 12.7 % 67.8 in^?rriT Pd(li) 

qr 12.0 % 41.23 cf4? Co(ll) ^) #q qfl qt?rr4 ftnrr w i ^Jf 

AQM srfq^jf^ OT| ^ 10 srfsr^ > t^ i^srqf^r ^ ^ firar^ qf i ^snq % 
qq qqrqtqq qtfqqq qqR sr^qr qlf^qq qqfe, Pd(ll) % 
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Pd(II) Co{II) 

3.2— 5.2 ^qr Co(il) % 8.2— 9.5, % qr^^^KT ??R)T anqgq fesrr^ 

iTraw?; 10 fir® ferr irai i Pbt 3 fir® 20% qrr fq^rqq 

^ Jf) «H+T qrf q?? q>T fen w i w ^rfen % n'f n srq^fer nw 

niq^ftn TT arfantfer ^ ^rmr | i 

mxnt 2 


fennk sTTiRf qn Co(il) % fnsrfer tR shtr 
qrtqT?? ^ ^ q| TrTnT==4.712 ppm; qfeEr=8.5 A„,a*=340 
fen#q srnnff ^ srgqf^qfe n 3 Tqnferfe= 0.900 


fermtq 

STTIPT 

fer am^qr ^r 
fen qqr 

nmi fe fe qf 
ppm. 


^ Cj ijPl ^ m 1*4) 

feqam 


KBr 

200 

0.900 

0.000 


NaaB 407 

100 

0.912 

0.012 

WtTT?n 

KCl 

800 

0.928 

0.028 


KNO 3 

6200 

0.900 

0.000 

anqtt? 

KIO, 

540 

0.914 

0.014 • 

(II) 

ZnSOi 

160 

0.974 

0.074 

fmffe (ii) 

MnSO* 

100 

0.925 

0.025 

Ni (II), Fe (II), Cu (H), nfn^F nm nt i 


srqsff'ff % nt% #5 «rR r: ^ fqqRn qr feczm fen ^nj qR% lo feo^o 
Jf ntn fen w i w fefeqnn fenm n «ffe nr Nag SO* ^ 

qR feqr qqr i ffe: w fenm ^ fetnn % fess' arq^fferfe niMi 

qqr i 

irfeiixTr 5 [«n f^fn 

Pd(n) qq fnnfRr 330 nm (A,„ax) Co(ll) ^ 340 nm wK fen nqr i 

Pd(n) aftr Co(lI) % qfe-fenr qn srfnRr spirn: 8.9 nnr 5.3 ft® fr® tnr® n^r 
|3n I ^%qn?ffen (fig cm-**) aftr « nm (mol-^ cm~^) Pd(II) % 3mn: 
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TF?, cr«?T 


0.0043 sft^ 31500 cfSTT Co(II) % sFf’T^: 0.0052 aftr 11250 STTIT |?r I 
sTR^ff % ?rf?T5fV?RTT KtiTT ?rT7:<5Tt 1 btY?: 2 ^ a- Trf I I fgfsr gm e Co(II) 
sftT Pd(II) % M sfriT^r; 11376 cTstt 9540 %if?r Pd(II) % s[^ fgfsr sg- 

^ fgE^^nr fgftr ^ gtg 5 ^ 1 3 Tf£r^ | i w f^Psr % srfsR? arPTHf (EFTPPff ^nri 

’U'n'iinTf) °4fd'+ <«! ?r^gT ^ ^ sr4>TT ^ fwfk HTETR’n" g^-gg 

% srfa-ap ^tnrpft | i 


fHg^T 

1. W, sttTo %o,g«TT i%ErgTgl. t^o %0, 'scT??!,' 1988, 35, 661. 
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“ q^To f mT, cr«?T ^f%rriT 


#n: (II) ?r«n ?f5r^?RT ^ ^fezrr ^ 

fc(!j5f6fOT .fcfiHT Tfirr I '*T^ 3 t^4i ^ ^7^ if ^ i41 ^ | 

1:2 1 1 'in+lii an^, g«rT sj^fp ?fefir?V ^ 

f^STT 1% ^ :3'?Tfft5T, 31^CTR^^ir ^T^fV 

5r3ITf^ t I 


Abstract 

Complexes of Cu(II) methoxybenzoates with some diamines. By N. Kumar, 
Veena Pandita and Namrita, Post-Graduate Department of Chemistry, University 
of Jammu. 

Complexes of Cu(ll) methoxyybenzoate have been prepared by the interaction 
of some diamine ligands and the parent carboxylate. All the complexes formed 
are blue or violet in colour and stable in air. These complexes are of 1:2 stoichio- 
metry. Conductivity, magnetic moment, electronic and infrared' spectral studies 
show that the complexes are paramagnetic, monomeric species of distorted octahedral 
stereochemistry. 

(II) ^r=ilPKi?)di % ir^trjffrfr % ?iWt ^ |3 tt | criTt 

jfttt: (II) fiRTfggtfsfi^'T % i , ggr i , 3- 

grt^R % gR g^For tt ^ gt gw gggfgg g^ f gr 1 1 f^wr ggw (ii) 
gggf^ggg gt tr5%^qgr, Igtqg^gR^F aftt: gg^ftggr gw % rrr |, grt- 

^>17 % grg gtg> ggi fgg-ggg ggi^ 1 1 % gfg tw: ggrg^g w ggg gg gig gwi 
f^g gEgwwfg gwgi gr^r ^ 1 1 W gg jftiw gg gr^ grg gg =| R r g f ) g 

3n^ gR gi^ t^%?stg gfvff % ggR Rgi ggr 1 1 ^Pwtg g7f^gtg, 1, 2-sft'Mg 



1A 


f ifTT, ?r«rT Hfw 


1, 3-5ft'ft^?T % ^T?: (ii) % srf^r % 

^^RTciT^ sTfewr % ^ (ii) srrsrf, Jrf ^tstt ttt fjT«rTff?rt’<-^'t^'! % 

^rrq’ ?f5§rq^ f^in irqr i f?r ?Tf5ff % ?r«TT ^fr^RTctr^ stsitir % %i:r 

(1) cTR (2) ^TMipcfl (3) 3nf^ (4) ^%^ETffr4T (5) ^RT 3R^ 

f^Fsriff ^ srtjt fert Trirr i 

srir>TTf»T^ 

4>T4T (II) TSRTfl? (gFo ^0 1^0, ^RTR) ^ ^ FTJfR 

W I 3rj:^'(^o :^o TT=q-o) qfr TTffl ^ 55T;%?2RJT ^ ^ 

fFFSTT W sf)-?: 45t 4R?rT4i' % ^ nf 1 crpT^fT 

{v^o ito) .1, 2-5ft'fNF?r (ft¥?r) g-sTT 1, 3-5ft4tFfF=rg- (i^^o sfto) 

'Tf$r Ttf fFRir fT^^?rR¥ % 3;qR w Rn sftT ^rFrpRff 4?) sfr^ srt 

^ ftrqr w I , 

^iTT?: ^ arr^^ ?rjrt?ir? f^far ^ 1 %jtt w i 

RT RFRTcrr 3 tsit!t?t ^2rr Jr fjRr't^rrR’irar far^RT Jr %r 4R i =|R4Ttir an^^if 4iT 

srsRR RTT-f^ Jr ^weTFi Rc ferr rtt i 574 ^ Jrrft f^RT^r ^ %itt w i 

f© ?ffFff m ^<^5 ?T4fT 320 nm Jr 1000 nm % qFr^TT Jf fRTT 441 I ^444 

3T4t^ 7f3fTFr 4?^ 3T44T ^ftrRT 5r>4Tl^ ^^>4 t srf^JrW t%4T 44r 1 

(II) snsifilfR asTT fiT!iif«KraRi)q5 44 f( ^ fwfir : 

^ fir«TrfwRwt^ 4;> ft 4R f^ftr Jr 44 rt 44t i i^TRfTOtRft^ str 
(0.05 4R ar^) qJr 150 fjTFft^ft^T RT TT^ ^ 4 )r 44T aftr ^flJi (0.05) RJT ar^g) 
?fri%RT fT?fTRrT?¥ R spfflq- fWFTRT S'TRT 44T 1 f^RR 44 qFo lT=q-o rrg |Tlf lR l 1F<4 i 
arRT ^ RTRT 4.5 44 f4RT RTT I W 44 f4RR 4 44 (0.03 4T4 apj) RCR 

4?<K4 TcrrfTlfH: fffWT f4R'44 4^4^ fir RR 441 I 'qqiTtrsfr 4^ 3r4£4fq4 44T I ^ 

44^4 qrt ^4J4 3T44 qr4 4Tg JT ^4? f%4T 44T 1 44RJ 4?! SIR f^44 gI4r 

arlRT 44T 1 

^t44 (II) ftl4TfiF4455ft^ % 4f 4lt % ^#<4^45: 3rf^4lf4f % 4T4 4t4Tc44r 4lf44J «RI% ^”1 

farfsi ; 


4f 44R 4444 (II) arr^f, JRT 44T 44T fJrRfqRRlqsf 4?) rTf44t4. 4R^4t4, 1, 2 
414)^4 4r?^4l4 44T l,3-5r>4twl4 4r?^4't4 % 414 ^*1414 4TS44 Jf 4?44Tff?r arsT4r f44r 
3rr4fiF4T % 4414 4^ I ^ ¥4 ¥4r4 3544 4TR 3rf¥rsir4T 45> ¥Tg' 454^ 44 
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srFT ^ sf^T t»r^ ’W % % I ?f5TJ5ft ?t TTT^r ^ T?r?r?ft^nTrrfirf^ 7^ ^tf 

jr^rra" 'tt^t sft t% i:2 1 1 W 1,2 tc 

tp) fipft ■^^r ^ iT^rn33f sR^ifqg- ^ tptt sf^ f^?rr ’tjtt s^t 

m^' 5i^> ?TTf?sor ^ T?: ir^ srh; <»? jfrfjnr stt^ct |3tt i spt sng- 

f^^^TET-JT ^ tR 1:2 ar^TTcT W fspRTT ^ (CuCOaCCsHiOCHa-m)^ f^Tsrffer 
|3TT I W 51^17: BTT':^ fq anfrftrcT f^^PRf ^ tfl^TT WT sfr?: 

% mx ^ f^JTT nqr 1 

q'f^m cr«n 

W sresTinT Jf ?frT^ ?r^ ?f^ stg', fiF^srwtJr ^if t ^^rnfl | 1 ^rf ?nffl 

JT^TT ir%7rm srk Jr f sfrc st^jt w 

?r«n t sr^^ f^ir|<i ?r?^-fe?rgaT (isnT'^t 1) r 1:2 

srgTTcr % f^-^ift5 T tt^ f^n^ft f?TT?rf?rfecr % qlirfr fw w 1 

[Cu( 02CCR)2L2] 

R=3risff, srsRT 7TT-CH3OC8H4 1 3ftT L=^si5ftfr 1,2 sn^M?!. 

ST^^TT arq-^ 1, 3 sft'ft^ST I I RITFIIR =^T^?rT % WFT 40 % 75 cm^ohm- 

mole"^ (^TTv'jft I) % TpiRT.Jf I sfr ■ f^crsTT^T^ % RR ^ arTSTT 3^ 

^ ^ I f Jrl" Iff fH<>+4 rH'txHi ft> ^rf f^^crsTRR^ aftr 1 1 

BTTfflf aremr^ 

(II) an^rq- ansR^ % ^nRC»] ^ ar^fJ^R | 

afk i^rwn’ #stl%4r (%^5f t^) TTR 1.73 1 1 w% ?t?fr, ?r«iT ^- 

^grt-mfar f?rstcr ^ qn:^ 1 1 =fR^2T arr^ rtt qq? ^ 'rft^R 

Jr arrm | ^t| 5® «ft ft 15 ^ ^frsrqTpf Jf sttr fir evtV ®5Rf qn 

=|T^zr arr^ Rq- |t ql^qq JT arm | (qR'nr 2) qqffqi ^ qq qqr-scf ^ qTq <<r)q 

3TT^ *nq qqqT (II) qqqffitrJrq % qqqfw arRuf qiR q ferq 1 1 

fqfetT ^ qft aj^?: arRqjoi^q qq^qi qrJr fqsrffR 

ferr RTT I . 

(il) qiT^fw%cr ^ 660-740 nm % qfen: Jf sr^ aiRT | 

dxy, dyz->dx®— y* % f^cr fqfe' f^qi qqr 1 1 qft ferfq qqr 

arafrq ^ r sr^ % irwif^ IRt 1 1 w ^ftsrqRf t qqR %qqra- ^^izr if 

525—624 % qsq %q5r tr^ ^ 5RfiR ^ | (qRoft 2) i tSr qrm (H) % fq-^. 
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f » TR , ? r«n 

% 3T?ir 5sff5ff ^ qrir fs- % ?nTT?r | f^irgr snssTi^^tir ^ 

I aft?: ^?T fs- ^ dxy. dyz-^dx*— y® ?fsfr*r>ir % ?rPTT arrcTT 1 1 f ® ?f^f ^ feqvsr 

tift arf ^ fea " f^irT w i w ^ Terr =? 5 r^T | ^ ? f ?-^ spt 

KT ’ f’Tr 3 r^?«rT ? r«TT ft ? r?TR ftftt | i 

1 

^'TT (II) ftT«rrfwt?aft'I^f wrr ^ftfttftf % ^rr^r ftf ftf % 

cT^tn arf^t 


ftf ^ t’T ? rc ? 1 % 5 ftq-'ir 

ftfera’/'Tf?3ftftcr fi-^cm^moH 


1. Cu( 0 -OCH 3 CeH 4 COO)^ (en)^ 

2 . Cu(m — OCH 3 C 6 H 4 COO) 2 (en )2 

3. Cu(P-OCHaC3H4COO)3(en)^ 

4. Cu(o-OCH3C3H4COO)a(1.2-pn)3 

5. Cu(ni-OCH3C3H4COO)3(l, 2pnX 

6. Cu(p— OCH3C3H4 COO)j( 1, 2pn)2 

7. Cu(m-OCH 3 CeH 4 COO) 3 (l, 3pn), 

8 . Cu ( p - OCH 3 C 3 H 4 COO ) 3 ( 1 . Spn )^ 



13.00 

49.20 

6.17 

47.60 


( 13 . 07 ) 

( 49 . 43 ) 

( 6 . 17 ) 


IftftTr 

12.82 

49.23 

6.0 

75.13 


( 13 . 07 ) 

( 49 . 43 ) 

( 6 . 17 ) 


arr^ftt ftt?n 

12.88 

49.16 

6.02 

65.85 


( 13 , 07 ) 

( 49 . 43 ) 

( 6 . 17 ) 


tftftt 

12.09 

51.35 

6.48 

19.34 


( 12 . 35 ) 

( 51 . 41 ) 

( 6 . 62 ) 


tftfttrTsrrftt^TT 12 .o5 

51.28 

6.52 

52.71 


( 12 . 35 ) 

( 51 . 41 ) 

( 6 . 62 ) 



12.14 

51.25 

6.54 

65.32 

' 

( 12 . 35 ) 

( 51 . 41 ) 

( 6 . 62 ) 


arr^ftr fttari 

12.22 

51.32 

6.58 ■ , 

40.85 


( 12 . 35 ) 

( 51 . 41 ) 

( 6 . 62 ) 


tftfft 

12.10 

51.40 

6.60 

66.85 


( 12 . 35 ) 

1 ( 51 . 41 ) 

( 6 . 62 ) 



en=^«TfttfT ^ T ^ ift ^ 
pn=5ft>ftft)?r ?Tf^ftftr 



wn: irqr^^r % #^-ic 
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2 


=|’=^JT STROT ?RT ft^erfvT^ Sft^ 



• ^ 

/Lieff293‘’K 
(%tT ir^%JR) 

^|%nloA 

(junm) % 

1. 

Cu(o - 0(H3C*H4C00)j(en)i 

1.83 

624 

2. 

Cu(m-OCH3C6H4COO),(en)3 

1.87 

560. 

3. 

Cu(p — OCH 3 CgH 4 COO) 2 (eE)s 

1.88 

592 

4. 

Cu(o— OCH 3 C,H 4 COO)j( 1 , 2pn)2 

1.97 

624 

5. 

Cu(m — OCH3CeH4COO)2( 1 ,2pn)3 

— 

575^ 

6. 

Cu(p-OCH8C,H4COO)3(l,2pn), 

1.80 

525^ 

7. 

Cu(m— OCHsCgH 4 COO) 3 (l ,3pr)2 

1.90 

624 

8. 

Cu(p — 0CH3C8H4C00)2( 1 , 3pn)j 

1.83 

592 


RTer 

C\ • » ^ 




ara^a 

^ % srCR^ 5pt Rlteifl WRt % STR-^Rf^fT^S % ^TO p '^jlsTAr 

■TT ^ if ^Ft ^ 5rrat 1 1 ^ ispff t N-fe ^pr snffcRf ttr 

^'t 1 ^?t fr€f I f^?r% ?f%?r | ft? ^ ^TO^yjftanr vtt^sr qwj 

%5T^ ^cTT I I ^«r^?T ¥T^JTt?T, 1, 2-5ft'fMt?r ^ 1.3 jftqY-jff^T 

#1^3: rff^T ?%?Te?r ?R^ 3mf^ 1130, 1095 cT^fT 830; 1140, 1160 ^ 860 sffT 
1100, 1060 CRT 860 cRir tsiTT T?: WR?!: sfRt | srfgqj^R G-C^fR C-N 

1 1 ^qiETpfiftsnT % 'mra; ^ ^ qf'Rf t ^ 5 r^ t? % ^ ^ 5^^. 

ifR 1050 cR4- giJTT (^5T5ft^ 1.070 ^Rq" (1, 2 jffqt^ 'R 

1090 cTT’T #54T (1, 3 sfl'ff^ iRT) R: STRl | t ?f4m ^ 

3RnT^ ^T^JTFRT CRT sn-f ffr^rf 1620— 1600 ctr ttstt % qfs^cr if arrcff | qff % 
(II) TfTTR if 311% 4T^ cRl sflf f% % ITR % aiTsw | fGRlir W ^ ^ 

ffcff I ftl TfclRt 4>T%ffel%R: snj % ^tr: (II) 31TJR t ^HflfjfTraRr I I 

Rtf^l JTf^ 4^4 ?ff lift ^ ^ 3R?fRiT qrRTT I COO IRfiTcr cRT aiTfrcRt TTf 
511^ 1 1 ^ 3n^f%jff qft RR % ffif^EH: ^ fiprr TRicn i ^ ttt^T- 

^ cRTl^l 4% =|R4%4 CRT W4?ift STSipR % f%a1ft:cT «fT 
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% Mn(n) ?T5!TT Mg(II) ^ 

f^wrrft ariwT 

?T«rr f ° 

5rfn 5ftsr snft>Rn?iT, sjr^t *TfTf^?iT5fir, ?r>nH 

■f^?5?r siWsr ^ ^ stt^ 

STTiRf , Mii(II) ?r«TT Mg(II) % ^TTST fen ^T srsq-JR- 1 : 1 (amcpm:) srn: fer^f 

n ^n^nrtrnfV n«n femT'ft fwfeff ^ nfmnr t ferr ^rar i 35° m ^nn o.i m 

<Na CIO 4 ) stnrffr^ nfsnr "tt l: 1 (aniRrm;) qnte'tn f^wfr ^ ^ 

gr^-armf % ?rT«r ml n^rr mLj nf n 1 1 fen srt qfefer 

,^sqTfen ftnrfef % nn Mg(ll) nfn qn srfnqr ?srTfeq'^?i% 1 1 sffen % ^?ra- nfetfe? 

^ sqmr % fn^, Mg(II) ^ nJ^nfer feqrfen nt 

jrenrfer ^ nf 1 1 ' 

Abstract 

Potentiomentric stndy of Mii(H) and Mg(II) complexes of chloramphenicol. 
By Purushottam B. Chakrawarti and Km Manju Agarwal, Chemistry Department, 
Government Motilal Vigyan Adarsh Mahavidyalaya, Bhopal, 

Interaction of chloramphenicol, a wide spectrum antibiotic drug, with biolo- 
gically important Mg(II) and Mn(II) ions in aqueous-acetone (1:1 V/V) solutions 
has been traced using conductometric and potentiometric studies. The stoichio- 
metry of the complexes has been traced using Nair ard Pande’s monovariation 
method by conductometric arid pH titrations, while proton ligand and metal 
ligand formation constants have been computed using Irving-Rossotti method in 
1:1 (V/V) aqueous-acetone solution at .35°C and 0 . 1 M(NaClO 4 )-ionic strength. 
The results. indicate formation of M:L 1:1 and 1:2 complexes in stepwise manner with 
Mg(II) complex, registering higher stability over that of the Mn(II) complex. A 
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rr«rT 3TTr^ 


probable mechanism for the participation of the Mg(Il)-complex in the observed 
antibacterial action of the drug has been discused. 

fptJTTsff ^ smt % srf^fecr, srtsrfgiff 

^ ^ T I mg ?ff?rfr % sftwftr 

iT|c^ 5 «f 5'^ t I ' ^ flRT-f^ftr tr^f^ ^ fwfsr?r 

sFRqsf ^ ^ ?r^t?-T:f§cr ^r^rr^rr t^Icct |P* i TTFJtciT | % 

m srWtr ^ ^ ^ fenT-sT^ftr srfsrifr afl-t: |; ^rff% 

^7:oT-?rras!T srfsr^ a#?: ^ ht^ctt |t«. i ^ 

i?F srfH'f^ aft'Tfsr |, ^fi tmr tpncJT^ ?r«iT 

miT ^ 3 ?in?Tr^ ^ '^x ^ tq^rPc^TT <rx tr^tR^ |i tr^^r ?ftar q^Jf, l:i 
(amr^Tfr?!:) ^W-^ 2 >T ^ 30° ?n7 ST>T 0.1 M (Na CIO 4 ) at^rffr^ ?rtSdT 'TT, f® 

% OTg armf % tr% ^ ?ff 5r?r srf % % arsirirq- % q-PtorTTr f^ 

1 1 

f^wff ^ anT% ^T$r ^T mT5T:, 3t|qrrcT, Tnrt ^srr Tit ^ irsp-qf?:^^ f^ftfpJ 
^ ^q-jf^r qrt:^ fb; ^qTbrqtqFTTqt arirrT'Tqf irqr ira- ftm qqr 1 f^, qteffr-^ifa' mg- 
?«TTfq?q Tx^TXX^ STTT qf^qf^rT, %vrfqq-%^ ^ qVo q^o ai^irm 

fqftj §:ttt qfqq;f%3' f^q q^ 1 

sra>n?fT?P 

srifrq if bTT^ q^f q«ft qqrqq ^ro qrtr tro am:® qr trg-o x^o qftft % % t 
^ qqf^^qfq^ sftqftr qRrqrf %Fqqteq, qfTqr (qnq) % sTteq # qqf 1 

qmqtqrqrqt srgqrq^ % T?refrfqqq’ qrr qraqtqrqTqf q?^ qo 304 qqqfq if 

qmT qqt i qfo qqo qgqiqq ffpF^tfqqq % qio cr^o qfe^r 335, qq 

q^ I qqr srsqqq'f t 1:1 ^iEftqfq-qq (qiqqqq:) fq«rq qqqfq if qrqr qqr 1 

^frqq % STTqqq-qrrq % srsqqq qqi ?qTfq?q f^qqfqff # qqqr % fqif ^qfqq-wrcf 
^ fqftr qqqfq if qrqf qiff 1 fq% fqrqfqtfqq f?qqqrfqq-fqqqq qtTqfirq sjqq O.l M 
NaOH fqqqq qni srgqrfqq fw qq : 

(at) ' 5 fqqfo 0.004 M HCIO, 

(q) fqqq (q) -r 10 fqqlo 0.01 M qqf^q'qqfqtk fqqqq 

(q) fqqq (q) +5 fqqfo 0.002 M qrg anqq fqqqq 
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% Mn (II) cfSTT Mg (II) 

S3 

if fw sn^rafi l : i (srFTcFRr;) fiT«n>T % 30 

|T^, sTTirft^ ^TK^rr o.l M vs^ % 1 1.0 M ^rtscrr ^ KClO^ 

fir^rTirT w i l : l 1 7)0 ti^o ^ imT ^tr 4 tet it# frer ^ Mk snr 

f^T ’TifT 1 

sr?#^ Jr, fTiRT# JT# ?TT'?: qx sttr #)<> i^r® rr #t 3n%fer qpc# tt sttr, 
srpm-^sP) ^ #1^ % ^fg-^r 3{?g#f % ttr) % «a, n g^rr pL % gR, skt 

1%# g# gTfirfTToff q?r g|RgT ^ Tfcq^gg fe# 1 g^rggr ^ 35“ tR sftHfg-fM'g 
gfggg ftgTtqr % gin fgi^gfgfer gglqRtrr ^ g^rggr % stir g# ; 

pKa=pH+log 

sTT^ ?«rTfg?g ft«Rr^f % mg g)t g^Rg-g^r (fgg 1) %inR fgigg#i 
ggtfer grgf gggr fg^g^g-gg fgftr sm qfr gg), gt gmt 1 ^ ft# g# 1 1 



qf^H^T ftr^T 

g r gyg T ggr fggggrgf arjgrggt # g%g. fgggr ^ ft> gwftg’ggftgg Mn(Il) ggr 
Mg(ll) sgggf % grg grg; iil ggr 1:2 gjR ggrar 1 1 
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=Er5?^cff ar^r^ 


ifVo ST^JTT'T’T % arsipT^ ^ ?'T'^ ^ f% ^ ®n^ % ^ 

Tf?rT I I f?«rr3r xr^ §?irt^ sftrf^T % sf?r % ?f 5 ^cr 
1 1 sft2H, sn^'Yir ’rts^t^t ^f, ^rt^fs’ % fg'fftir^ ^rr^st^nT ^ ^’tt i sffsH 5.7 
<fto iT=^o cT^ snJTft^r ^ I I sfteFT per (H+L) % anq-fr^ 

?n«T fq'Tq'f^feef ^T ^f aq'^a' f^iTT »rT ?rq??rT I : 

Kf 

(HL)+ i;: L+H+ 

pH 5.7 

arf ar# % ^ | % sTteFf-peT mg arr^THf % Rrt qr^err 1 1 

fipm % ?^TTfr t sftsk fq?mfw fTm | aftT ??r ^ mg ^ ap^erer: qwr ^ 

gqqr ^q>T 3TT^ mF sFt Hq'mT farr aipt mm 1 1' arcr: e'fmT-arf^rftrm Otr- 

^STeT ¥7 t m ?rpft I : 

L+H+ (LH+) 

(LH+)+M2 (ML)++4-H+ 

(ML)+++(LH+) i? (ML4)+++H+ 
viT^f M2+=Mg++ Mn++ 

^arf % 3TEirqr5T % miss: | ftr 5ft^ srgaff m mg arr^r^ % *ft»r 'rw: fTerr | 
3r«T?g % qqr sr^ % mg anmr ^ ^rtir % qm l:l ^ff^r eftq-'^ % f?r^ arg ^ 

gw gw> flFWT wff qjTm, ww g^ f% i; i gfw 60% ^ srfmF mwr Jr w ww i 

mT'ift 1 

Wf ^rf % ?mfwm f^wmwr 



grq-=35*c m= 

.1 MCNaClOJ 


5F^Tt^ 

mgrffg- 

logKi 

log Kj 

1. 

(H+) 

5.69 

-- 

2. 

Mn(II) 

6.33 

4.55 

\ 

3. 

Mg(II) 

6.54 

5.28 

rFmfwR f?«TTtq^ (gTTwt 1) % wm 

wm^ t % Mg(II) g'fw, Mn(ll) wf g 


gmTT Jr arfs^r ^wnfr 1 1 



83 


% Mn (II) ^s-rr Mg (ii) 

q;^ f^?r srmwr^ 5r,firti^ sr^qrflr |, sft (tfstf^r) % 
t3TTWf-3rJ^-^'TT'T=^ir5T ^ ^ETT | I Sf^W ^nffc^T I ftf JTf 'SfNT’J 7 aff’T- 
TTIsrWtiff ^ sr^nf^ ^%, srt^tJT 5f?%5rir Jf «rfErT qfwr 1 1 xn^fft’T if Mg(n) arnt^ 
5r^ ’TTOT ^f 'TT^ 5rT^ I I !T?fcr srsiTz^T ^ STTO 'TlwTr | f% 

Mg(II) 3TT5N1 % stTer? I afk JTf fMr'^ 1:1 cm 1:2 'T??!: ?mcn 

1 1 3T?r: ^Tf I 3fr<?ftr-ErT5 ^ Tr^sTi+n-H % ^5^ fl^, ^5-^5 ^rar sfttrfsr- 
:CT?^r?frir fiTr«r^-?ff?r ^ cnc^ (^'V^) ^^rr 1 5iT€t^-?f?§rw w 

$%cr %iiT :j?T?r ^ 1 
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5Tf ?STT^ % 

ITW ZrO++ % ht«T ^ 

H«TT 3T5ft^ f*nT 
^“tsr sitfifiRfMT; ^HTtR f^n, 

WJW 

xrsi tfMR % NN' fw (l-fT^fT^ 2 4.4 

35® 45"" %o O.IM STPTf^^ 

Ktea’T ?^^q'-TRtcry ^ q^o i^o sr^rrm Msr qferfer ^ 1 1 ftr^ 

% srm^ RR qfr % Rq-, ZrO+'*‘ % mq q% % ^qrfqR f^qr % qiq ql 

F|f ^NT trq 5lTqfH+ RS:aT q^ I l 

Abstract 

Study of proton ligand formation constants of NN bis [1. hydroxy-2, methoxy 
phenyl] 4-4 biphenyl diamine Schifif base and stability constants of its ZrO^ 
complexes. By Purushottam B. Chakrawarti and Ashok Main!, Chemical Laboratory 
Motilal Vigyan Mahavidyalaya, Bhopal. 

Proton ligand and metal ligand formation constants of Van-Ben (a Schiff-base 
derived from condensation of vanillin and benzidine in 2: 1 ratio) and its ZrO'^^ 
complex have been calculated at 35° and 45°C and at 0.1 M (KNO3) ionic strength. 
In acidic medium the ligand exists as a diprotonated species, thus showing four steps 
of ionisation. 

qfqt^q 4.4 ^T^qtq (I); q>f Srqqqfqq^ arrqql ^ 

srfqqnfqr j qqr ^ 1 1 qr^r 

Rfqqqf q % qqrq fqq i 
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cr«iT tfft- 



?r«rT % msr ^ fsrqp-^^sfif sftx 

^ 3Tg3TiFr ?rTf|?!T Jf ^Tqft fjT^Rrr | i ^ ^ Jf % ?rT«r 

f?r'R-5TT'<^ % Cu(ll) ^ ^ srgjrirq- 5r^r?r Jf mJTT i ftjfg f?r'Ti 

«TK^ % sftjR ?fi% 5T«rT aTT^rSTfr sfV ^3^Er I I 

sR^cT ^«rT^ Jf %'K ?nT^ NN'f??r(l 2-^!!n5f^ ’^%5r) 

44 ?T^<BfiT5r 5T?fift5f (II), g-«TT ZrO++ % HR ^ HfH% RTfHR fRTt4) 35“ HHT 
45* ^ HN sffT O.IM HtSHT 'TT ST?^ | I HR ^ % 

HTHHH HTR qH HTf HfH HHT% spt fenf^rfH TT ^ JRiTH ^T HHT I I 

snTt*nc»Tsp 

?H HtH ^ if snftH t H1% HHV ^HTHH HSH ^SHT ^1% l![o HRo HHT ^Ho 
tTHo 4ftfH % «r I IT^ro i:rq-o hHT %HtHtH f o H^ HTR ^ I 

^ fH tTT g g, tTo 3 TKo Hto 5to liHo ^T HqHtH W HTHT HHT I 

fifTK ^T fHHf^I 

%fHHtH 3ftT ftpHHHf 4ff 2 : 1 HgTIH Jf fHHT4>T 

TWHHTffH T?: Ttfr TH ^ I STHfTT SKT 

' ^ f%HT HHr 1 fsfrq; «tr^, ott hht ^?am?lH Jf f?f%H 1 1 

I 

Hnai: 3»^<n5rfHlH 

STK^i HHT ZrO++ srmH % ^ HTH *f HTTH: H^'TTH fn^TH^r % 
ftn; eRTRT ^ 0.01 M HHT sn^ H^TH ^ O.l M fsrHHH 50 StThHcT (srrHHHH:) 
^-HH fHSIH t HHTHT HHT I 
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sr^'TRr ^ 1%^ ^rt 'tt% ^ *fRt%f^?i'Ji (tr^ Tfe^) f%fsr[*J 

5 PT fq ^TW^Riql STfJTT'R I W Ig ^o ^o O^fo ^o 3 rRo 

5R, %5T ^mr wr^n t ^trt w i 

sftJH 5ftTf5 itsH ^ftn® ?3?rsR 

lfteT?T ^ % ^HRq- ft«Rf^ f^RTmir % f?n^ %7R %fk^ 

5m qto q^o SI^CR f^fg- 13 ^^ Jf ^ Jpft I W I5 f^- 

fwfecT, rTT'T IT T% ^T^, % fJTSrW 50 JTfTRR (3nJTTR?T;) i^%fTf?r-5rTr % 

;TTSIR t ^PRffe % W 0.1 M KOH f5TR^ 5m ST^mfrcr : 

(tr) 5 ft-o 5fto 

(^) f^«r'>r (ij!:)+io firo Tfto o.oiM ftn? «TmF 
(Tft) fir«rw (?V) + 5 fJTo Tfto 0.002 M OTf f£RiR 

argirmT % M qsp lOOfiroTfro strtr ^ ^ ^ 

ftRT w I frr ^ % ^Tfrl if ffrfHrr ^ srt ^ Trag; iRT%r TTa% ^ 
5!RT«TT ^TRt I 1 

^ Sr ^ s't'f'i ^r>TT <.^di f 3 ra% ^ ^rt gR^tspr 

sfgif^g gfSr^ % #5 1 1 

TTifT f^rriRf 5^ STRfvr^ TTPSgi arRSiR 'ifwir Sf 1 .OM KNO, ^ f g gajH fiTTtRR 
0.1 M T^ irI ?rt fg?ririff ^ ^ arRgir 50 ft'ojffo irt i 50 srfgw i^ ^hh- 
3Rr % firaRr Sr Tto t^o irnff Sf srR^fJr^ gsTR frrrw # q f<^g r ? fli% jm 

f%tT I 

3R5r, 5^% qaf sri^ % ar^TTfff Sr sttr Tto t^o ^ Jf ar^r: % ;3<Rtn % nA,n 
g«TT pL~ % irr?r, ^Tf%ir afh: wtst 5m 'rferfer *1^ : * 

= (V"-V')(N°+E*) 

■>' (V°+V').TCL* 

__ (V'"-(^")(N‘’+E°) 

{V°+V’).n^.TCM’‘ 


fl-i / 

n*o \ 

1 

V 1 

acti log B 

J yo^y'" 1 

TCL" 

—n.fCM‘ 

• V' -1 
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F'P' g-gfi F'" srr^r, cT^rr STT^ 3T|jn'T?ff if "ft o !:>:=? o sn':5r^'?:%% 
f^ ?f»r^ 5TR %■ sniTcT^ f I V°,TCU ,E°,N’‘ fCM* '^TT^r: Htfl"?, arr^f, 

,?TK ^r^TT mg ^ m??rTtt 5r?f?r?r 1 1 


1 

sftT #?3ft:#Vq- ftr'R'^TfT (tff-t^) %■ 3 5° ?Tm 45° .^o 0.1 

sTRf^r^ mscrr tt sftsTfr ^’f :§■ K„2 : 



35° %o 

45° ^0 

fsrfsr 


2.375 

3.125 


m^r Ki® 

2.575 

3.125 


- 

2.379 

3.050 



4.525 

4.450 


5rnT Kg® 

4.525 

4.450 



■ 4.560 

4.410 


» 

8.200 

■ 7.275 

XT 

?rT»r Kg3 

8.275 

7.275 



8.260 

7.450 



9.200 

8.175 


5rFr K4» 

9.200 

8.175 



9.130 

8.130 


K.; 

1 ZrO++ 

Kg’ 

3.916 

4.0704 

-it 


?f%rr (g) m#ir f¥sr (^) ^??t3T f^fsr 

(?ft) mfT? (^1) f^far 




Mmff 'ft’o ti=4'o iTRf 7T ^^■3’ % %■ mTf ^ 5r^JTcrr ?r ffrj^F^f’i'fr fMsrirf 

sftmfT ?fiiTmr i^«nT4r, K„^ %■ qr^r 'rfc^iw (mT’^-l) : 

(st) 3t^ mnEpmr ^fsr, 
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(^) ^f¥r 'Tf^Sr^JT 
{^) ^?stir-3TT^ ft-ftr 

?ffwf % f^ fFpiT^ ?«rTftR^ n cf^TT pL~ % *TRf % 317^ ^ 

?f^?T ^ t sn'er cr«rr Tf^Efcrm^r (PR^rar’T ^4) ikt hR+T^^ fw 

TRT I 

'rf?:wm ?T«rT 

ar^mq^ q'aff qit | % qiF 'ftc rr^o-? % ;fr% 

"M q?t afk ar | sft fpsh: ^ ^q'? q 7 t tor ^ 5 r RtR^r ^ sirct 5 xr 1 1 

^ ^ 5 ?Rq?t TOR % 5ftq^ ^ 5|f % qrt rw qjTitft | ^ (srRftq mwir ir) 

^R5 Jf ?> Rffrsrq q^m^aff g- ?f|qcr f 1 1 TOT qT^R gror; 2.3 TO 

4.5 qto t:t=^ toT % ?rqTq anTOcr ff^ | i 7 qto cra-o % gR TOs' g'S? ^ TOr ^ tot 
I TO TO^; ^ 55 ?rRi' TOr % fw ^ gfr Rq^ qnRT 1 1 % ^ sfteR ^TOTi sr^sff % 
fqTOit ?rffT % strrt ^ qr:?r f ^ g^jq^r; 8.2 ?rt 9.2 qto tt=^o TOf % TOtq 
TOf^cT 1 1 w ^Rf f?r Rrq; ?rRg? % % =qR to tot 1 1 iTO t s^r 

fr ^ qteR gqfr TOs' % stijr^t ^ TO TO ^ Kf^ 

t ^qfTO^ ^ fqRT^ft qrg;if ^ grfTO sttrr % tprs 1 1 to^ l TO ITOr % rr 
^Tco I fqr TO ^f ffe % TO, qgrfq sfTO tor t TOTO % 'R it tort % 

3TTIRST qr fqTO qjgf q'fr qfcrr, fTOTTO frfftfeR qr^if g?r sttrr qTOTO ^T tot | TO 

% TOstt^ srTTntr % 1 1 3 5“ ?r qr tT TORfw .TOt^-RTTO^ % tort % to^ 

fqrfr ¥q ^ sqg^’ stt ?Tg?t | (arr^ I tf'TT il). 


pH 2.8 

(i) 

H,L++ H 3 L++H+ 

K,s 

pH 4.5 

H,L+ H.L+H+ 

(ii) 


pH 8.2 

H,L HL-+H+ 

(iii) 

K,= 

pH 9.2 

HL~ L--+H+ 

(iv) 


TO^ I 
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?r«rT 


CHsO(OH)CeH3CHNCeH4CeH4NCHCeH«(OH)OCH3 

H+ H+ 

+ 

M«+ 

CH,0(0H)CeH8CHNC8H4C6H4NCHC3H,(0H)0CH,+2H+ 

\ / 

M'?+ 

II ^ 

=?nH«f<cn’TT'ft STIJTT'PT ZrO++ 5r?TT %5r5r ML, 5FT f^f^r 

5Rf?r?r 5'W I Tto tr^o ^ '^r^ra'T | % sri^ g?F 'fto 

3 % ^ ft ^ I =^t ?fiTcr | ft? srTg % 

?f|W sftSHf ^ srfcTfmftRr ftcTT 1 1 

^nrift I t ftft ZrO++ % 35° ?r«TT 45° % "TT Ti'FT w»rw g-iTR I I It in?? 

% sr^nr ^ arrsT^R ftqrt# % ??r ^ rrrff arcrft^rftr^ ■ft«rfa' % 

ft 1 1 

1. ft?4 3rmT ‘‘>^?rT^5f>ftfeTT srn; %ftr^ ft^JT ?fcrK^ 

i^«Tr?ft ?!:?%?? arT?ffr-3, 1964. 

2; f^?R, ¥to ITO, ^ 1953, 1, 1. 

3. ftT?K, tFlo ’^1° ^*1T f5rq??ff, ^O l3r=qo, FT?¥r”, 1975, 

44 (6), 180. 

4. 5^, tTo cran fTftFT?ft, ^0 

5. 3T^, sfto qto cT^rr gsfftg- i^Fo ftrsrr, "'^rjto ?ft¥5Fr %ftro?ftFro, 1980,57, 
273. 

6. miTT, q^o ^r^TT qtt, Fto qsg-o “JTtFto ^fezFT ^0 ^TT^^T, 1942, 27q 284. 

■ 7. %55'ft:T, q=q'o qqr ft?H?r, %o ¥SWo, “sr# %ftro ?rtFTo’ 1945, 67, 2003. 

8. ^ftq-, q=5ro q^o cr«TT fr^rr^t, q=qo q^o "^^o, 1945, 2904. 

9. qiF q^fo gfto cr«TT fFT, Fto, “sfFO arJro %ftro Fftri®, 1953, 75, 3651 
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f ° HISRT cT^TT 3n%3T 

i:?tTiR f^wn, r^TH garfein gg ai g t (^o) 

?nTTO 

f^r^, %%r^ w«iT ^I'firqTT 'ft'^fq^ff m sRrpr-if^^ % 5f ?mT ^ 

Cv 

% ^ if 'i5>s>->T5%fHsp t srpcr fw ’trt 1 1 ^ sm sRiTSfr-mrr ctstt sR^m- 

^ ?mT TRT I Tfr^ff if tTt^^ ^ %?if % fer^r tt srm? ^ w i 

- >3 

^ % £rrTT-f^«i^ srftiRr^m' «ft srsinRr ft^r ^rar i ^ ^ WRr-srna % # 

f^rJiTf^rer ^ sr^f^ # qf i 

Abstract 

Use of some porpbines in photogalvanic cells for solar energy conversion. By 
(Miss) Sadhna Khamesra and Suresh C. Ameta, Department of Chemistry, 
University College of Science, Sukhadia University, Udaipur (Raj.). 

Glucose has been used as a reductant and zinc, vanadyl and cadmium porhines 
as photosensitizers in photogalvanic cells. Photocurrent and photopotential 
generated by these cells were determined. Effects of variation of different para- 
meters on electrical output of the cells were observed. Current-voltage characteris- 
tics of the cells were also studied. A mechanism, for photocurrent generation in 
these cells, has been proposed. 

^ srsqiT^T ^ ^ 1925 rf fenr 

«rT, ^ ^ ^ Fe(ii)i ^ ferr i ^ h 

^ ^ Jf sfTpf t^rrfwf % i ^ 

^ ^ # sfk ?RFr srr^dw ferr, 
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IP 'Tkftifff % 

?srTfii5w, ^tr f^?r^?Tcrr, % srrow ^ ^'PgT ft 'stt^tt, srcftT 

^^THTFcRn-, srrf? 1 1 

snTtTTTrTRT 

3TT§fr srw t tirrT i ^tferirfTffTwk^, T^rsFt^r '^trPfiTff % 

f^^rJTTf % Pr^ror H-stt^fk ^ ^f | i H-^^ ip Jf #5'^^ ^Fftir^t 

cr«rT ^^TT t '^feq’TT 1 1 j^forir 'W^t^ 200 , w % EJrf3:?r % 

t I ffT^t ^ofT ir ^’rft STT^ft % I ST^W f^%T'iff ^ % f%tr Sf^r- 

^ ft53TT W I 'TRftifT ^?TT% % ftT^ t^^ j^^g- fspfgfjff % _ 

3TTOTT 7T sritt^ 1 p sTsirirTr ^ ^xT^^j^^mjOU-ihv ^tt srsFrr^r-srKT ?rm 

wr?T-f^5T^ ^ §Firw: ir^Et^JT (f^r^^etftrw 435) 'ft-'q'sr Vt^T (%?frftr^'T irt^ 
335) ^ ^rTTi w I %5r % srrTT-f^^ srftrw^'jr ’Tst t srf^ftsr (log 500 K) 
ferr w 

qfTwrW rT«TT 

»ft ^ a»mt ' 

%?r % ffOtiT TT "ft % ’TfcW^^T 5FT JT^K JT^T I ^^TT 'THTT niTT wift- 
»qf tfTStm- ^T Tt q'^ ?fRT W, f^^cT M^T Jf ^T ffe || T??^ tft % q^ fgfw 1TR 
% 'mig; f fe 5F7% T? ?r5r qft 3^5r-srn:T ^^rx 5rqiT¥-1%w^ ?>ri it ^wt ft i TiT>in»T 

XTR'ift 1 it I 1 

q?r q’fw^f t t sr^T7r-srn:T cr«n % srfsjRrg-ir irr^ ^ sft frq^ 

TTFf sfR^JT^ qTinr »rt, cwt % pKa xtih t q^ ?Tf?r^^'sr f^giTR | i 

c[«rr 'ftrf'Bfft ^'t ^itsHT ^ft 

cr«TT 'Tt'xifeft ^t ?rtscn it 'rfrHi^^r snq % vft ^ fq^FX-f’T’T’fr tt sfwr^ 
WT I I % ?r*^ft«r?r 'Tfc’inipr mx'jft 2 t qtr 1 1 

^T 'TRT Trq-T FfSTT ‘Tf^f'FHt ^Ft ^ftScTT t ffe t itH % f^TWFT-fffq^r it 

ffe |f I q^F ^rtffcTT % arfsr'F ffe ^cTR^t it ^ift 'TTf 

1 ^XTT xf^ct: I ftx 5^^txr 2Ft ifRT it ffe ir ^irEf^TffTfT !«t xrigfT it ffe ^ 

t Sfffe q^ #ITT % arfsr^ g-RfT ft% <TT ^ ST’S 'TtTfef ' 3T’53ft % ffp f f f ^ t 

fTETT fffTg fX’fe I 1 'ttTf'PT sF't ftScTT it ffe % srfSTfr a^TJ Sr^Fm 3If Xfttftf fiT 
ffe |, fe?r^ <rK q#f?Tf 1% fi^ T'fef'Ff 3r<53ft it ffexife ^ ^ife | i fxfe 

5FT ff?rf fef^ f5 'fTfT I I 'tfef'Fff fe HRfT it sxfsr^ ffe it JTPf it 5X4?!^ 

'O • ^ 
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'ftTfeff ^ OTifFT 

qfr sr^fcrar % srm'mr % arj sr^r^r ^ifl' ^ir ^ 

^rfor ^ 'tw I sff'?: f ^' tt^^t W ?jfi Tf 3rrat 1 1 

^^'RcT, arq a«»T sq:w cft^rn Sf^T2t 

qmr qm' % Jf ife t?: (srfeqr^rfr stixt) qrr ttft ^t> 

^scTT I igj (^T«T m^T) qq qnf qtfnq q^ ^ ^ i crrqqrq if ffe 

% 5rqiT?r-fq^ qiT mq qs^rr | qqfqr qsFm srm % qn t ife 1 1 ^ fqf^ ftqr 
I % gqq qq %q qq qTqrfqqr qfqfrq qsqr 1 1 qqriq qtqqr i^q qqqq a, 'j ^ t^q:' 
qrq qrqrg- qrqT q^T qqft? ?ftqqT qqr qqqq fqqq q q^q^q q^q^T | 1 

■ qKT-fqqq 3rf^«q, qiqqcttq «qqt qqqtfqqr 

^ qrf^q^tfqq? % qRT-fqqq srf^sTq, wqRq qqqi qqr qq^fqqr ^ ^ 
arsimq f^T qqr, fqq% qfqqjq qRqt 3 if fq% qq 1 1 

qTqqf l 

qt trq % qfqq^ qq qqrq ' ■ 

[qrqftq] = 1 .00 X 10-» M Za TPP % M 
=9.20x10-^ MCdTPP%f^ 

= 1.12xl0-» MVOTPP%1%q 
qqifq qfqqT=10.4 mW cm-® qiq=300 K 


! 

11.6 

11.8 

qf irq 

11.9 

12.0 

12.1 

12.2 

12.4 

12.6 

[Zn TPP]=4.0x]0-®M 

qqfTq-fqqq (mV) 

64.0 

81.0 

— : 

132.0 

— 

98.0 

46.0 

— 

qqqq-arqr (hA) ' 

10.0 

19.0 

— 

40.0 

— 

37.0 

18.0 

— 

[Cd TPP] =3.5x1 D-®M 

qqqq-lqqq (mV) 

— 

33.0 

— 

91.0 

— 

186.0 106.0 

42.0 

srm (^A) 

— 

18.0 

— 

33.0 

~ 

50.0 

20.0 

6.0 

[VOTPP=4.2xlO-®M 

qqm-fqqq (mV) 

— 

44.0 

80.0 

146.0 

10 1.0 46.0 

— 

— 

5rqqqr-aRT (p.A) 

~ 

8.0 

11.0 

45.0 

21.0 

4.0 

— 

— 
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a'^TT 


HTTofl- 2 

a-^iT 'fkftvff ^ ^TKcTT sfTT srvTR 

wN 


g^7iT=^303 K 5r4>r?r cftwcTT=10.4 mW cm-* 




sr^T^r-f^^ra' 


[Zn TPP]x lO« M 

XlO^M 

(mV) 

(fiA) 

4.0 

■ 6.0 

56.0 

19.0 

4.0 

8.0 

102.0 

33.0 

4.0 

10.0 

132.0 

40.0 

4,0 

12.0 

lll.O 

35.0 

4.0 

15.0 

68.0 

21.0 

2.0 

10.0 

41.0 

16.0 

3.0 

10.0 

96.0 

29.0 

5.0 

10.0 

109.0 

34.0 

5.5 

10.0 

73.0 

23.0 

[Cd TPP]xlO«M 

— 

— 

— 

3.5 

6.8 

87.0 

28.0 

. 3.5 

7.8 

115.0 

41.0 

3.5 

9.2 

186.0 

50.0 

3.5 

10.4 

123.0 

43.0 

3.5 

12.1 

98.0 

32.0 

2.2 

9.2 

71.0 

24.0 

3.0 

9.2 

103.0 

38.0 

4.0 

9.2 

120.0 

42.0 

4.5 

9.2 

92.0 

29.0 

[VOTPP]xlO®M 

— 

— 

— 

4.2 

8.5 

63.0 

14.0 

4.2 

10.0 

125.0 

39.0 

4.2 

11.2 

146.0 

45.0 

4.2 

12.0 

104.0 

34.0 

4.2 

13.2 

79.0 

20.0 

3.0 

11.2 

68.0 

16.0 

3.6 

11.2 

110.0 

35.0 

4.8 

11.2 

99.0 

31.0 

5.2 

11.2 

87.0 

23.0 
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^q-RcT^'ir ^iicrT % 

FF (;,) 

^sq■^ftfim (fwf t) 


Zn TPP-^^t^r 

0.1868 

0.11 

22.0 


Cd TPP.^f9-^?r 

0.2145 

0.16 

31.0 


VO TPP-T^^^^ 

0.2541 

0.20 

28.0 


fwnfirfsr 

W ^rqrR % %5ff Jr f^-g- 5??Tr?^ f%rqF?ffecr ftmMIr sr^cnf^ ^ *rf | 


s?\'5r 

hv 

P — ^P* 

P*+G P-+G+ 


(1) 

(2) 

'IT 

P- — ► P+e- 


(3) 

T?: 

P+e- — ►P- 

P-+G+ — ^ P+G 


(4) 

(5) 


1. Tt^, fo %0 cTm fwfkzrTH, ^0 g^o, 'SPTO %firo ^ftmo’ 1925, 258. 

2. fo '3Ro %fii'o fq^^o’, 1940, 8, 551, 560. 

3. arfer, !3fto cm irtcT^vr, t^o I^o, 'oPTo ^tiTo %fiTo ^?rTo’ 1956, 78, 913. 

4 . <ftcn:, 1:^0 fo cr«rT tr^ro t^o, 1959, 3, 1. 

5. mTT, aiRo 1975, 20, 13. 
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srrirsT 


6. 5r«rTinTTfT, iTo, ‘5r#o fqRf^To %fJTo' 1977, 81, 1213. 

7. t (^o ftrH’, fto fr^rr #o #o %iro’ 1979, 3, 

239. 

8. tfim, trjTo txo ?r5T fqifsro %fTro’ 1980, 83, 1800. 

’7° 3‘®rT %'otTg’o, cTffgff Ixg'i’ 1980 

4, 339. 

10. arrJrsT, 5^?r ?flo, |t, eto^o crm stt^ht, f'B^o %Tro’ 

(f^7f^ir), 1985, 266, 200, 

1 1. sTiJr^n'. 5^ ?fto, tfto %o, 3iTf , tro %o crq-T srmsfT Tiirm '?t 

1985, 58, 8. * ■ 

12. sr^, mSRT, srfn^, %0 cT^TT »f»fT^, trifo ;to 

'^5T5ff ftlETo’ (5R!T?FTTsf 

13. triro %.o g-sifT flr=q'fsq-, 1^0 Trrfo‘ if ISS-^TTK^P STRo 

STRo I^RTT' STTTo fsfiJT ^o |crRr, f^cRtTf (tr^To ^o)l979 

14. cfto tro, t??:, ?ffo fo OTI fiTr^sr, stro cf^o, 1938, VII. 1719, 
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3fFIT 

2-iTTftTf-6-trmw'Vt^«nyT%r (l)> 

(II), 2-'(vC'T)^^t (III) ^ srBrflFyT ^ srF?r sehtt^ 5«rr (ll),fM%5r (li) 

(II) ?ff ^ ^ fw1% f%yT nyr i ftni snw ^ ^ 

^rrfN^ f gr#q^, =^?RKrT, fry^'Iy m^nr, cm sm^^cr % sffsqi^sTcr 

ftm yiTT I ftro 5nT^?f % mr artftr^ ^apTHrzrr cr«rT % wry gw ^ 

3r'TW^w ^ WTWT I, % wtw wwam^w wf ^ 1 1 ^ wfwf stkw 

(I) cm (II) I ^ (III) fs^^cft # cRf sywiTT ^ 1 1 ftfipw ¥fWT ^ ftra 
(I) gwT (III) gw (II) gw^mcft ^ cri wrt wm 1 1 wwV wwsrrwfecr 

wjw wHwf t fg:w?cfl ^ WTf wt | 'R?^ fwfew % (U)^ wtfww ^ wf 
gRR^cft ^ I ' ^ (^) ^ wffmrr srwftrcr 

w t ftra OTTwr (I) y?tf wl f^Rnwwwfcr wt I ' ^ ’Twrft 

RR wfw wtfwf R WTwfRt^ wftmrr gw ^^twr^a: wfw wrtwwi ^ st^sw 

srf^ I I 


Abstract 


Biological activity of Schiff bases and their complexes. By Manju Bala, 
Department of Physics, University College of Science, Sukhadia University, Udaipur 

(Raj). 


Copper (II), nickel (II) and cobalt (II) complexes of Schifif bases derived from 
2-amino-6-ethoxy benzQthiazole with saljcylaldehyde (SB-I), 2 -hydxoxy- 1-naphtha - 
dehyde (SB-II), and 2 -furancarboxaldehyde (SB III) have been isolated and charact- 
vterized by elemental analysis, electrical conductiviiy. magnetic measurements, ultra- 
violet and infrared spectra. Schiff bases are partiaUy hydrolysed in complexation 
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=iMT 


process with nickel, completely hydrolysed with cobalt but remain unaffected with 
copper. SB (I) and (II) are tridentate but SB (III) is a bidentate ligand in copper 
complexes. SB (I) and (III) act as bidentate whereas SB (II) behaves as a mono- 
dentate ligand in all hydrolysed product except with SB (II) in case of nickel complex. 
SB (III) and (II) show apparent herbicidal activity but SB (I) did "not show any 
inhibitory effect. It was observed that copper complexes were more active than 
nickel and cohalt complexes. 

§TR^"f ^ trifT’T 

TfT erm fwqi qtt sr^ft^r fTTpnr ^rr 

TfT 1 1 ?ff?r trrqt, qfl?, 

cT«rT firsrqr gtr i Jtf cr^rr ^ 

1 1 fwqi tr^ #?3frsnirr^>r Jrtfirqff q?r ?rfeir?rT q?) sTf^rf^pn' % 

«fV qft I I 

ftrq? ?ff^ JTWrqff qtT ^?rf#rft3fT t^rRrfT ;f^ir ir%ir^r % ^ 

t I SfcT; 2-iITf)?T>-6-Tiqtftftt?3frsrrrrT5ft5T % sicT-q" fir's 5TTWf ?T«IT ^35T% 

qrm (II), firfis^r (ll) q;# (II) ififiTqjf qrr ^qrrfrfifrsfi .sq^fTT rrsp 

qrr. arsiTJrs firm | i 

SnT>TTf*W 

'T?T«f 

(tr^ro triro), i44'’C'rt 

srr^fid 2-qvt's^ (%o ir^o) m rs-qiffir firm mrr i 2-^);fi-6-trmf?f)#^srTifTgffir (%<} 
tt5ro) qft tr^m?! mm js; fip?€V5ffirTvr *ft% erm ^fimnr qrt: triffir firm 

mrr 1 CUCI 2 . 2 H 2 O, CoCl^.bHaO (^o ^"to iT=g^o)?rm NiCla.dHaO ([ig-o i:r?ro) qrt 120®C 
XX fir#?r qrT% mftTT ^ ^rrm mrr 1 - 

fin's wrqrt qsi r5R% Hf5r tftfil^li HMCPJT 

fiiqr sFrrtqrf qft erm % l : l iffir aT^rnTr Jr mrirTT smt®] 1 mfi 

Iff ?r srifir^, q^ffirpr ?rm fin-qr ?TRqr % 1 .- 2 ift?r srgqia' % wsiJr 1 

qfmriTTI rl«il 

mpfi- 4 ‘)fiqff qft ^ ^ Jf fmrfmr firm sm 1 rj?rqrt mfi^ (?fto fto stro 

mfo, ¥) sTRft 1 Jr srfircT firm qrm | 1 rr«ft iff 5r rftfirqr Jr 2 : 2 
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ftr'F STTWf ^ HfercTT 

^fter, 'fi'O sfKo 9500/90 %) ^ ?R5 I^V 

jTf ir^fsra' | fe srnrq- ^ | ?wi?fifWT era' % 

1 1 ^ (ttw 5^ ^) i-1.9 1 ^o T^o, fqfer fffcff 

qrr 3.16-3.85 ^o irifo ^sn ?ff^ ^ 4.68-4.76 <rro itjto, iff ir^a’ ^dT | ft? 

gr^sff ^ srr^^ft^T'T 3Tq-?5£rT-t-2 | dW ^ 1, If 3 q;^ 5f 4 ar^fnra- 

■ 1 1 q^df5T, ^dtel5 If cTstt q^ |#?r Jf siwd'- 

?ft?r t I 

7TR=iTdV (tI >fto ^o-8600 %) cT«rT smw ('rrf^ q^wT-s??, ?ifo flo 

sTKo sTTfo H’sRs; ^) % dssff ^ sF^n ^HToft 2 q# 3 Jf fen nm I I 

nnf ftre ^rT4?f ^ 3Tn<=fd ^ ®NH, SNHj, »c— NH, cr«n " 0=0 
^nd 1 1 cmr srsnnfer 1 1 

fe'd ?dn:dr d«n sn| % nsn dro^ddM d?=sr 4n, ftps % arnTdcr ^^51 n 
#fn % fr % fd?4Tqn 500-300 fro nto-^ fr sdfcr (®M— N, ’M— o 
^ "M— S) ^ nrfr t?=d fr dnkr w |t“5 1 ^nr?: nfn qffn^ ff ftrn snisr (I) d«n 
(II) fdddff fed’JS' (ftfefnd? srfeffjrd, ^fnnfd di^ffer crnr d?fer ONS) qFf 
nr^ sirnfR ^ 7 :^ 1 1, Tn=5 ferr srrxdr (III) fednrT (qdlfndfd nr^^n dnr 
^ anwfed, NO) 5Ft ddf 4)Tn dTTdl 1 1 

fdfen-fed srRdTdfn fr firo sdnc^ d>r snftrdr dnsnmdn ^dTdT|. 

srnfq ff Jm fei; sfrrrs? dnr %#t ^ 1 1 

sitfed) smannrdd fr nfd" % fenfe srr^ ^ qesffr^ nff ^ dmr | nm 
n«n dfd % ¥T«r %dn ^*ftd wr %n ^didi 1 1 ^nfeq ?nfff fnfen nfn dffddf d^nn 
if fiifed fed'^s' (qtftd qn ffrii 5fTT4?) n^n | 1 ^ nffn# ^-cnfed? fefen'r dfe amddd 
fr Mf ^ 5fe,WT^ I ndddn ^q-dfnf if ‘NH.SNHj, 'C-NH/C=N 

(danir) cm ®CH=N. (qsftfirsffd) ^ I, feii sridd? (I) qf (HI) fidnff 

fed’ll (qdTfddfd dT?s\ 5 rd cm arrdOTSTd, NO) cTdT fir'd STK^ (If) qdd??^ fifei® 
(^sfffir^d dl^dl'dd) ddf Sddfpc drm | I fdfer (l) qd (III) if ^Td dT 

fdddff (NN) cfdT (11) ^ qdmddfr (qdffirdtd dTWdfdd) Pnf'r? 5Ff ddf dTd dHCdT | I 

, qftdTcd-fipd sTTtdT dfd dTfd^ t fir'd, errwf 4n ^ ddsmdsd fr dim | stct: 
dffdTTd dfd dffd^ if find OTTdi fif^ % d^ 1^'d ^ dlfT | sftd 

^iftd dTd ^ ?rd Tf «rT^ t I dT^dd if ■dldlcS dfd dlfil^ d feff fdd'Jd qdfd ^T dPd 
^ I ^ d®d *df jfid dried 4> fd5frdd ddT ddddd dTdfdT % ^ ^df ^ I ddTdd ?qdddT 
if fir'd 5Trt^ dd ^dffddfd d'>d fd^'d ^ dTdT ^ ddT dd dW ^ fd^'d ^ 



100 


1 


^3^ ?rf?r jfVf»r^f % f^^^Kf'ir % srNrt 



C 

H 

N 

S 

Cl 

L 

55.69 

5.12 

14.40 

16.45 

— 


55.67 

5.15 

14.43 

16.S9 


SB-I . 

64.85 

4.21 

9.54 

10.73 

— 


64.42 

4.69 

9.38 

10.75 

— 

SB— II 

68.50 

4.62 

8.47 

9.10 




68.96 

4.59 

8.04 

9.14 

— 

SB -III 

61.98 

4.55 

10.03 

11.30 




61.76 

4.41 

10.29 

11.29 

— 

[Cu(SBJ)(H,0)]Cl 

42.50 

3.61 

6.69 

7.05 

15.93 


42.61 

3.55 

6.21 

7.10 

15.76 

[Cu(SB^^)(H20)]Cl2 

47.70 

3.78 

5.43 

6.28 

14.16 


47.91 

3.58 

' 5.58 

6.38 

14.17 

[Cu(SBKJ)d Clj,2HaO 

46.98 

3.67 

7.56 

8.93 , 

9.74 


46.99 

3.91 

7.83 

8.90 

9.93 

|Ni(SB^)(L)]Cl2 

48.68 

3.86 * 

8.81 

10.64 

11.82 . 


48.19 

3.85 

8.99 

10.28 

11.40 

[Ni(SB")2(L),(L),Cl3 

57.66 

4.88 

9.17 

5.23 

5.63 


57.33 

4.28 

9.22 

5.27 

5.84 

[Ni(SB«^)(L)]C]2 

46.25 

3.49 

9.84 / 

10.70 

11.82 


46.29 

3.69 

9.39 

10.76 

11.90 

[Co(L),]CU 

41.83 

3.89 

10.49 

12.76 

13.68 


41.66 

3.85 

10.80 

12.35 

13.70 


L2-q[jft5ff 6-lTSTTffftt’?3r> srriTTsft^ 
BS=f5re ?TK^ 
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^TR’jft 2 


'Rif’TTt ^ sr^g- #?¥, ?R>itEjf Jr) 


iftftr^ 

if 

: cTRT tsf (Em) 

*1 

*2 

^ Jr%?Tftr % 

cTRrts^ (Em) 

*1 

*2 

SB-I 

321^6 

(1192) 

26041 

(15685) 

22624 
• (3520) 

35971 

(8590) 

25906 

(9450) 

21978 

(325) 

SB-II 

’ifc 

25773 

(7808) 

21691 

(7616) 

39062 

(780) 

25445 

(234) 

22727 

(546) 

SB-III 

32786 
■ (8832) 

26041 

(7808) 

23148 

(6880) 

36101 

(8550) 

26315 

(7500) 

21786 

(230) 


*'i=cr^ ^ ’5rr*r 'rfefer ?r|f ^ 1 1 

*a=^ fwnr % ?rT«r ^ 3 ^ amfe # sftT f^srrPr^ ftcrr 1 1 

■o . 


^ 1 1 Jr ^ (15-20 M-i % m^) 

^ 1 53ft ^ ^ t ^ 30% 1 1 «f.1i)>d-%#r %f3r ('?*r^ 

- c r H)< T f g % 3 ito) % Jr snr^f cf^ ^ srftrf^ % 

w ^r ^ ^ T?: yr arKrTfr-Rr jocct ^ 1 1 ^rf p; # 

^ I ft? ?r«fr ^fti?e-ftr^ «TTr3? rff w jfrft^ ^ ^r^rarw^r ft ^rrar 1 1 ?r^ 
^sn^ ?rf3r ^ (Ni^) ^ ^ ^ 1 1 

^ o«3ff % ^ I ft? |t ftrq? srrr:^ ^ sjt^ mgsfr 

% srftr ^ ^ 1 1 rftrr ftrii strs? % rrrsr Tto ?rR??-%f3r ^ftftsi? ^ I, 
ftf^ % ^ ftrftrrr ftr^ (ftnr? «Tr?3? %oft) %f5r iftft^.?nTT % rmr ^ 
%f 5 r ?T)ft^ ^ I > ^ ^RrapTare?? * -jft?^ jnr)ft^ g?n% ^ 

srr^ % ^^c^R'r %frcft|i ^rrri^g;# rr^rr arrftr^ ofTram^ % 3 <i\i<^\ rrrfffir % ^t 

^orers^ I 

ftre ^riT^ s3¥(% ^r ^'f?ft'^^ 5’*r 

ftro 5TTT^ rrm ^ ^ ffe I# ^ 'rct^r^^ 

TC^, TOT ?0 iT^ro T^O %) ft?3TT W ftrH% 3Tt^?t OTRft 4 % ftft ^ 1 1 ftn? 
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3 



cfr ^ ft 


r 


iftfnsp ""OH 

"NH ^NHz ' ' 

'CH=N 

” 0 = 

N ar^ fs' 

(3T?H'f^; ?rfiTo) 


L — 

3400 s, sp 1625 

— 

1525 

l335(Vc-jyH2) 


3270 s, sp. s, 

sp. 


s.sl. br. 

s. sp 

630(v(j_s)ms, br 

SB -I 3390 

— 

— 

1585 

1535-20 

1245(’’C-OH) 

w. br. 

— 

— 

VS, sp 

ms, br. 

s, sp 

SB— II 3400 

— 

— 

1600 

1570 

1260 IfC-OH) 

w. br. 



s, sp 

ms, sp 

ms, sp 

SB-III — 

— 

— 

1595 

1540^*^ 

1575, 1476, 



vs, sp . 

m, sp 

1400, s, sp 


' 




=5r!P 

[Cu(SB^)(HaO)]Cl3 3200 
s., v.br. 

— 

— 

1605 
s., sl.br. 

1520 
ms., sp 

520 (vM-0) 

420 ("M-N) 






390 ("M-S) . 
mw, br 

[Cn(SBJJ)(H,0)]Cl2 3350 

— 

— 

1625 

1570 

510 ("M-O) 

ms, v.br. — 

— 

s. sl.br. 

ms., sp 

420 (vjvf-s) 






395 (vjif_5) 
w, br 

rCu(SBW')JCL2H,0 3300 

— 

— 

1600 

1540 

510 ("M-O) 

‘ m., v.br. — 

— 

s., br. 

m, br. 

420 ("M-N) 

[Ni(SB^)(L)] Cl, - 

3335 

1640 

1595 

1520 

420 ("M-O) 

3260 s, sp 

mw, sp 

vs, sp 

. ms, br. 325 (^M-N> 





mw, br 

[Ni (SB"),(L),]C1, — 

3420 

1640 

1590 

1570 

310 ("M-N) - 




S, sp 



„ 3280 s. br. 

ni. sp 

s. br. 

1525 

mw, br 


\ 



ms, 

sp 

[Ni(SB^J^^) (L)]Cl2 — 

3410 s, sp 

1630 

1,600 

1540 

415 ("M-O) 

3280 s, sp 

ms, sp 

s. sp 

s, sp 

305 ("M-N) 





.. 

m, sp 

[Co(L),]Cl, 

3350 s, sp 

1605 

— 

1510 

1325(’'C-NHa) 


s, br 


s, sl.br. s, sp 


3250 s, sp 



325("M-N) 





w, br. 


L=.2 6 

BS=ftr'ii saT?3i 
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?rR<!fr 4 


511^ sr^TR % 'Tfr'Jn*! 


iftPrqr 

F 

Ca 

BK 

sfl 

At 

Ip 

Af 

Ec 

Ce 

qffs- 

SB-I 

: A 

0 

0 

0 

0 

0 

0 

0 

0 

SBII 

s 

100 

30 

60 

20 

100 

0 

0 

10 

SB-III 

‘ A 

0 

0 

80 

0 

100 

0 

0 

10 

Cu-SB-I 

A 

10 

0 

0 

10 

0 

0 

10 

10 

Cu-SB-II 

S 

100 

50 

60 

.30 

100 

10 

0 

10 

Cu-SB-III 

A 

10 

0 

80 

20- 

100 

0 

0 

10 

Ni-SB-I 

A 

0 

0 

0 

0 

0 

0 

0 

0 

Ni-SB-n 

S 

100 

30 

70. 

20 

100 

0 

0 

10 

Ni-SB-ni 

A 

0_ 

10 

, 80 

10 

100 

0 

0 

10 

Co-L 

A 

0 

0 

0 

0 

0 

0 

0 

0 










^>pRr 

F 

Ca 

Bk 

At 

Ip 

Af 

Ec 

Ce 


SB-I 

A 

0 

0 

0 

0 

0 

0 

0 

0 

SB-II 

S 

0 

0 

0 

0 

0 

0 

0 

0 

SB-III 

A 

10 

0 

0 

60 

0 

0 

0 

3 

Cu-SB-I 

A 

0 

0 

0 

10 

0 

0 ’ 

0 

3 

Cu-SB-II 

S 

10 

0 

0 

10 

0 

10 

10 

3 

Cu-SB-III 

A 

■ 50 

0 

10 

100 

20 

0 

. 0 

3 

Ni-SB-I 

A 

10 

0 

10 

0 

0 ■ 

0 

10 

3 

Ni-SB-II 

S 

10 

20 

10 ' 

10 

0 

0 

0 

3 

Ni-SB-III 

A 

60 

20 

0 

80 

10 

0 

0 

3 

Co-L 

A 

0 

0 

0 • 

10 

0 

0 

0 

3 


: 4000 vnl^, A Jf f^^T, if fMfr^ ^ 10 : af^roT 

Pt^M srfTM, 3 : ffe fir^ spur. O : 3i?rfeT?rr Cja=f?nft<Ttf^ Bk=iTftm 

f«nftq5^^. ip=3ti^qrf»T!n 'rq^r, Af=q^ %zm, Ec=,?ftpfpRftqT 
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3rraT 


(H) (in) srarfwfT | 'tt'^ fti'H (I) 4Tt| 

firftsfl- ^rff ^^^rfcrr | i tr# ?Wf ^ ^irc^f 4?!-^? ^r%iRrr 

^T sra': ^ ^ ^rfaPTm' 5r?fw 

^ I ^T 'TTJTT ’T’TT ^ fti ^fT?! 

% srfsr^ 1 1 

trfe^T r?5^f^?n?rir, fir^ror st^^ttit ^fr5«T^ f^ari 

7 )s (^ttt^) ^tHlf % arfcT srmrft | §rf%4TT 4Tt ^tfe^r arift^rwT^rT ^f^srrtt sr^ ^.| 
§rfe^T, ^To 3n?rjT, Tfri^ 1 ^«rT»r, fern- f^?^f^r?nT, 

rs^^x % 5rf?r ^ sTfJT^r? ?rTf'TcT I, ^?r ^ tr^ 

?rfin’T i 


1. tTTTo ^STT €to "sPTSTTto %^o fc^o'' 1973, 9, 31 1 

2. ST^^K sr^fl, >:^0 rPSTT iT^fo fo “^anto %Tro fer”, 1974, 13, 101 

3. Tfirr?:. 17=^0 trfTc g-q-T fTo rrq-o “^fsnt's %JTo 1975, 17, 137 

4. sfR^, ariT® ^0 cfsiT sTt® “®r^ %Pto ?ft?fTo”, 1978, 110 

5. %o.'flo g«rT f?rf, str® ^o "Hf^ifo ^Pr® ft^o’', 1984, i, 88 

6. 51^. I® %. Jt® ?n4T io t^^o, %JT® ^tPBsro f^ifto ^?r’', 

1962 7, 257 

7. ?t4>, aiTTo gto, TT§r, 'ft® sV®, ^® cfSilT ^4>7:, f o l^®!® ''5rPTt%’TO ^T^pRar® 
PcifTo ^Tfp-, 1962, 9, 30 

8 . j^TTT, iTiro tTo^ ^® t^r® TfPrTf^TRt, ^^ro, t^o triro g-nr 

Tft5r55, arifo '7'Ro mR?r”, 1986, 5'5, 353 

9. ^r^T, “710 tT=Er® ^o, ^jfr^r ir-st’’, 1988 

10. ^anifl, tT^® %® “€1 ?775f STTT: 7Tfr7%7?r ^T^4^?r”, fg^ll 

tI7 5f®r, 5^1^, 197 5 

1 1. MTTf%?T, sfRo trar® “ffTfsr^rq' %Pt¥jt”, ^’r-2, irr^^ ^-4>®, 1966 

12. m^, %®, t|TT, 3TRo %o, 727fr7i, 3TR® bV®, iro?r«rr t^^nr ?fVo^®, “if^® 

5Ro 4rPT®”, 1979, 18 ?1, 557 
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3n*Rf % ?Tf qrr 

sfqFT cT^T gt?sr frrq ^ 

T?fT*R f^tn, f f^?!if5r?rT5r5r, f 

^rrrwT 

MaBC SRTK % =?gG^ (quaternary) ?T ^^T^firdlfU’ aTE^m iT=f 

^r^TrTFrr f^fsr sm sTHtu" W ^=0.1M ^ 25±o.5° "n: 

W |, M=Co(II), Ni([I) Cu(II)', A=I^nTtWTW^’ftfe^ 3T^ (IMDA), B= 
STT^r (ODAA) fr«rr c=^%^ sf^ (MALEA), ar^^ (MALNA) 

tr^ #1%^ 3TFr (PHA) sr?ftrcT f i % wfiTc? %ni^ sr?^ w 

I l'. ETT^ srripff fw»r°^T % aTTSIK qT % ?«nftrc^ OT ^ ^ 

^ TTf I I ' . 

Abstract 

Studies on the stability of quaternary complexes of Co (II), Ni (11) and Cu (II) 
ions. By J. K. Nepal and S. N. Dubey, Department of Chemistry, Kurukshetra 
University, Kurukshetra-. 

Potentiometric investigations on the quaternary complexes of the type MABC 
have been carried out in aqueous medium by Ramamoorthy and Santapa method 
O.IOM (NaClO,) and 25 ±0.5°C where M=Co (II), Ni (II) and Cu (II), A= 
iminodiacetic acid (IMDA), B = oxydiacetic acid (ODAA) and C = maleic acid 
(MALEA), malonic acid (MALNA) and phthalic acid (PHA). The stability 
Constants log KMaBC for 1 : 1 : 1 : 1 quaternary systems M (II)-IMDA- 
ODAA-MALEA/MALNA/PHA) have been reported. The order of stability of 
quaternary complexes in terms of (i) metal ions, and (ii) tertiary ligands have also 
been discussed. 

IMDA ODAA % HT«r ara snjpff % ^Tf^fr =kT f^cT fJT^ 

I IMDA ^ fT«r ?ff5r ’Rt i *n%P' % ^rfsa’^r ^ 'Tctt | 
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^5T cfSTT ^ 

Co(II), Ni(II) cTKIT Cu(II) % 3^ ?rf5ff ^ STsq-iinFT fspiTT | IMDA 

f5rq03, ODAA ^1''^ ^'-in MALE A, MAN A SrsT^ PH A g?ftirq? t I 

sr<irRft % ^r’TfTT TrirT i 

(i) Co(II)-, Ni(II)-q^ Cu(II)~IMDA-ODAA-MALEA 

(ii) Co(II)-, Ni(II)-^^ Cu(II)-IMDA-ODAA— MALNA 

(iii) Co(n)-, Ni(II)-tTq Cu(II)-IMDA— ODAA— PHA 

^ 5nir ^riq ,3^ -Rim bdh(ar) ^ i CoSO^.tHjO, Niso^. 
7 HsO CuS04.5HaO % ^r ^ 5T«TT tTW 

Mspff gKT sr^mf'TcT f%irT w i 

3rr5T (0.025M) m 3Tgm'r3 WFfq? gro 

fq^TT nqr l -tVo q^o HT'ET fqif^cg- 710 q=qo iflZT (PR-9405) qrt % 25±0.5°C 

qT fwT q'lTT I flo q=q-o 4.0 rfqr 9.2 % % jfa' qrt sm^flftiq- 

%irT 1 

snftir 250 fiT^fto 51TT3T 47% 047^ % 4^^ % f4>% qiT 1 31T444 

(50 fijWt), STFEfV ?rP?3T (^=0.10M 4X4%!^), aftT STT^ S(T^^ ?r«n ^ 

3 Tsm( 5 X io-*M) 51^ irm % ^ ^ f%n: i irR 4 > 

SFTR (0.2 5M) 5 TXT arfiTTPra f4:4 4% 1 

(i) SR^ q^ I 

(4i). 2.5xlO-®M 'TWrfe! 3TRr 

(jg-) 4?4-5 x 10-<M f5rq<i^ ( 5 ^ 4 , q^or ?r4T 5#T4r) 

(ii) 1;1:1:1 =4^ STm^t 

(g) gr+5xlO-*M IMDA+5xl0-*M ODAA+5xlO-*M fsT#'^ 

(MALEA/MALNA/PHA)4-5x 10-^M £04 armo [Co(Il)/Ni(II)/Cu(II)]- 

'rfx^niT rT%T f£J#^57T 

Mn^lf (^, 4«TT ^'V4^) % fxerXPF ^44 441 Xtlftxt f^fsrO] gRT 

fosrffw 1 %?r 4 ?r I 14 414 ! 4 % 414 fRT 4 f!f£r 4 f% 4 T 441 I 4 ^ 4 ^! % 



107 


1%%?T 

f?®rTT^, log KMA.Ba> ?rTfRn'TT g'm 'Tft^rf^rr fw ^ i 

f ff sifoi?' spT ^fTiftJT %irr ’tjtt i 


^MABO 


_TM-{mA].X} 

[m\[A]\x 


3rg-f^- Tju.A a-sjT A’ % 3r4 .ffnrr^w: 5|T?r | S ElCLTDC 3 1 6 ^ 

?r^5r?rT ^ f^f^rn- sfhnifif Jf 'kKor (iv) (fortran iv ni COBOL) 

^T ^'FiYn' |i7 1%^ »T% I srgJTm ^ Jr (inflexion) % arfir- 

(i) 'ftcr^g- ^ ^PTr, a'«rr (ii) ar^rri'T^r % ?ptjt $lir *f j?ff 

# I I ?f^'f % fsTTflic^ fj^rrt^ ^TRif! I Jf ^ 1 1 

^rnwt I 


Co(II), Ni (II) Cu(ll) armf % w§m % ftsTW 


(1:1:1:1) 

log 

Co(II)-IMDA-ODAA^MAELA 

10.42±0-23 

Ni(II) -IMDA- ODA A-MALEA 

13.18±0.18 

Cu(II) -IMDA-ODAA-MALEA 

14.57±0.06 

Co(II)-IMDA-ODAA-MALNA 

10.56±0.24 

Ni(II)-IMDA-ODAA-MALNA 

n.92±0.22 

Cu(II) -IMDA-ODAA- M ALN A 

13.80±0.10 

Co(II)-IMDA-ODAA-PHA 

10.77±0.16 

Ni(II) -IMDA-ODAA-PHA 

11.95±0.05 

Cu(II) - IMDA - OD AA - PH A 

13.83±0.16 


=^Ecp ^ ^arrfJr^ OT fJpKRg; I ; 

(i) Co(II)-IMDA-ODAA-PHA^Co(II)-IMDA-ODAA 
-MALNA>Co(II)-IMDA-ODAA-MALEA. 

(ii) Ni(II)-IMDA-ODAA-MALEA>Ni-IMDA-ODAA 
-PHA>Ni(II)-IMDA-ODAA-MALNA, 

(iii) Cu(II)-IMDA-ODAA-MALLA>ai-IMDA-ODAA 
— PHA>Cu(II)-IMDA-ODAA-MALNA. 

3T5^;t ^(iii) t 3]T5r % ^ 3rftr^??rR f«rrfq^ ^ 5«r 

% ^RW |, ^ ^5^ (exocyclic conjugation) % ^TR^r =r?TfrT | 1 
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%q-T5r 5r«TT 

% anrafK tf^r^ ?ff^f % arfa^ Fsrrfirf^r ^ fen m 

?r^?rT 1 1 srpriT (ii) Jr sRfw fe^ % ^r ^srifsTc^ tptt m 

I sr^sfnr (i) ^ ’nr ?ff5ff ^ ?«rTfe? arn f«FT 1 1 

sTO arnr^rf % snar’’: tt =^5^ rfTfn! ^ ?«rTfe^ fe^g; I : 
Co(II)<Ni(II)<Cu(II) 

^ feffel’T ^1- sfts t I 

1. ^0 ?r«n ’Tnrrnfet. %o, J. Inorg. Nud. Chem., 1966, 28, 473. 

2. fnJTT'srfet, r^no ^rm rrf, %o, Talanta, 1975 22, 929. 

3. ^o rrq-o n«TT %%?r, nV ^o, J. Inorg. Nucl. Chem., 1964, 26, i325. 

'4. nrt^ r^a'o {^’TqR) r^o fo, J. Amer. Chem. Soc., 1952, 74 

5052. 

5. ^g-rnr, r^rro, srsTT^T, rro fr«TT nto %o, J. Indian Chem. Soc., 1980, 61, 

320. 

6. Jrrra', ^o %o ?rsrr |t, r^o cro, Indian J. Chem., 1987, 26A, 269. 

7. ^ft’T, rr^o rrjTo nsTT ff?fr€t, C[=^o tr^ro, J. Chem. Soc., 1954, 2904. 

8. 1953, 3397. 

9. 5%, qno 1^0 efSTT Tffd^, arr^o wto, Indian J. Chem. 1967 5, 327. 

10. r^Ero OTT ?nHT'n, r^no, Indian J. Chem., 1971, 9, 381. 

i 

11. J. Inorg. Nucl. Chem., 1970, 32. 1623. 

ffer, iT^o cT^TT STITO !$o tflo, J. Chem. Soc., 1953, 3192. 


I 


12. 
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(m) % N-o-o 

n% '^fTfTT, |»Tf3^ 3ftin 

ftWTn, sitagT sftagt 

0— (q^-'T^^-2-^^ftCT^ ^?ft) t^sfpT 3TT^ (HFB) cT«tt 0~(i^- 

'f^H-2-^?ft3:Tpr ^jft) TTt?r 3F^ (HFE) tr^ (III) ^Wf ^ 

STO ?f5lrw ti? arsq^jr fw ^irr i ^ar sra 

% f^jftanr f?«Rtq> g«rT ^ La(IIl), Ce(III), Pr(III), Nd(III), Sm(III), Gd(III), 
Tb(III), Dy(III), Ho{III) ^«rT Er(III) % 30%(v/v) ^narm^r-ar?! 

(/i=0.1M, 0=0. 05M cr^IT O.OlM NaClO, ^ 25®, 35“ cHTT 45* to fmt4i 

I ?fr sTTf % ffsnccTT f?«nn^ ^ ^ % arg^ crmr w i 

^ ^ sr^WR, ?nf?^sfr ^W, =5rT5raFcrT, 

=|T^qr aT^sn^ 5r«rT amw gRRftqff srt w i ^ qttrrf irt 
1:3 (sTO-t^rtt) SRfttcT ^ ’ll ftplt qt 9 g^gftjfraRKn tWT 

'ttI ’ll 1 


Abstract 

Physicochemical investigation on lanthanon (III) chelates of monoprotic tridentate 
ligands possessing N-O-O moiety By Manju Parihar, D. D. Ozha and R. K. Mehta, 
Department of Chemisty, Universitry of Jodhpur, Jodhpur. 

0 - (N-furan-2-acetylimino) banzene sulphonic acid (HFB) and o- (N-furan-2r 
acetylimino) ethane sulphonic acid (HFE) and their lanthanon (III) chelates were 
synthesised and studied by physicochemical techniques. Irving-Rossotti method 
Was followed to determine the dissociation constant of the ligands and formation 
constants of their chelates with La (III), Ce (III), Pr (III), Nd (III), Sm (III), 



no 


qf^lTT, aftfTT ffSTT 


Cd (III), Tb (III), Dy (III), Ho (III) and Er (III) metals in 30% (v/v) dioxane-water 
medium (u = O.IM, 0.05M and O.OIM NaClOJ at 25°, 35° and 45*C. The order 
of stability constants of the metal chelates was found in accordance to the lanthanide- 
contraction. Solid lanthanon chelates were characterised by molecular-mass, 
elemental analyses, magnetic moment, conductance, jHNMR, and IR spectra. 1 ; 3 
(metal-ligand) stoichiometry was displayed by the metal chelates in which the 
lanthanon showed nine coordination number. 

^ tt sirr?r 

|3Tr 1 1 ?rr%4-[S2i % | ft? 0-(t^-'T^;TTTT-2- 

STWW 31^ (HFB) 0-(tTq-.q^R-2-^5ftSTI^ tr^q- 

srrtr (HFE) % La(III). Ce(III), Pr(III), Nd(lII), Sm(III), Gd(lII), Tb(lII), 
Dy(III), Ho(III) cT«rT Er(III) r<. 3r?%iPT ^ fSTT |, W 4fT fT«r Jr 

w er«rr i?r 4>t sr?gcr ^sr-q-^r Jf srPr^fecT f^qr w 1 1 ^ 

% stgsff ^ cf5[t:.Fr 5r«rT Jr fqg-tnq 

I ?rqT (III) % trPr ^ ^ 1 1 


qtx 

HFB TT# HFE qnr xnrtd'T 2-^?ftH:i:?5r qtr sTrqPrPrqt rrm jRtq % xrq 
srTiqfqqt fJrsr'hf qp ir qPrrV^tq qp ^qpqpr Jr i-2 qe erqt q^^qqrficr q:^% fqtR qzrr i 
W Pr?fiR qP qq srq^srr t ^Rqrt: Rp?rr qqr qtT% q qtt (HFB) crqr 
(HFE) STTR I fq fstiRqf qq Trqqrq q Jr jqfqtRqq fqtqr rtt i qqqtqt 
139® ^o (HFE), 120* fo (HFE) ! ?q q^Rqf qq qq q'd^t’q T.L.C., 

srqw qrfqqpq-^^qqpq sr^qR ?^qqq 'r qrPqqt fqpqqq i:rqr . fqrqr qqr i HFB 
% pR qr^qfqqr srrqtfqq? qrq : c, 54.29, H, 12.31, N, 5.15, s, 11.93% qqqr qPT 
(Ci2 H10NSO4) % C, 54.34, H, 12.45, N. 5.28, S, 12.07% q«rr HFE % fqh qiR- 
qnftPrqt qn C, 44.14, H. 5.53, N, 6.32, S, 14.70 qqqi STTT (CgHioNSOi) 
C, 44,26, H, 5.69, N, 6.45, S, 14.75%. 

^J^tq (III) qp^qli qtT 

HFB qqr HFB ( 0 . 06 M) % qqqTPrqt fqqqq Jr #?qqTq (III) qtr 80 % trqqrq Jr 
fqqqq fqqrrqr qqr qqr sir fq«rq qJr iRqpq fqfsr fqqtfsq fqtqr qqr 1 qg w- 
fqqr (i:20) qq qqt iR-f;?? q?T% fq«rq ^ fqqrqr qqr qrq qqr fqt t^qt qjqfsrqtq RR q 
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1 1 2 'TftfR, 3fr§TT cr«rr %?rr 

ft 1 1-2 cf^ w fr«n arrmfr t 

W ’TJTT' I 

■fro i 3 ;^o JTH ?n^ ^rP^rrf^ T^rig’ w ^^frir^r. w^^t^ 5^ • 3f^>r 

■ <fto IT^O ifR^ (DPH-77 ^1:^) ^.HTJTT ^T I t^TOT 30% (v/v) ?Tf3TT^?r-3r5r 

iTTsinT ^ ^ir ?r«n ^T?ff ^ ^r^ft^r ^ts^rt % fw^ #5ftsrfT ftrin Tmt i 

cr«TT Met , sitt f^^r^irdtir ^^rq-rq^ M i qrnf 

tiTK q-^— (i) %^5T 3TRT (ii) q-^sF^ftft^ 3TRr+HFB qr HFE fcRiR 

^«rT (iii) qTWtftTF sttqT+HFB ^TT HFE'f^5Frn -f Ln (III) I ^ ?T 

srTFm ffTfeg?ir ^ O.lM ?ftt^qTT % msr 

f^qr Trqr a'^rr ^r^^^rP'sria' ar^Nq" % t^iK Tf arif f?r % i 

qfTflTT^r ?T«rT f^l:=^T 

sn^FFT ir^aTcrT (;a=0.lM) HFB qiT log- kj 25° %o q'?: 5.82, 35° ^o 
5.56 g-m 45° ^0 qr 5.23 grg f^rnT qqr i w'i' srqjR HFE %• fgg gR q?FW; 6.48, 
6.18 ggr 5.90 qiif qEt.i ^ gFT arrqgg qgargi gfi giq % "R 37% q% i 

HFB g HFE % logki % gq^ grg STTT «ft ?g ggfR%f ^'t i3:5p-qtJtq?rT %s ff i 

sTR-ggRl % TTTrqg g# f! nVsPL % %<gtfqTg qrq% grg. feqr qqr i ^ gqgg 
gsfff qiT ^feqjq’q srf^FRRt fgfiTqf. f%pFrw FRt qq gfffgq (Interpoation at 
Various M Values), ggtsrg qf (Correction Term), sifqqqg gg (Convergence For- 
mula) gqi gfrftvfq gfR^Rg (Successive Approximation) grtl 1%qT W I 

fg srrg q^T 1%«n:gT qtrqig La(lll),<Ce(iii), <Pr(iii), Nd(iii), <Sm(iii), 

<Gd(III) <Tb(III), .fc;Dy(in)<Ho(IlI) gqi Er(III) qTqT qqT ®ft fq> #?%gTIS 5ffqg % 
ggrg 1 1 

g’RFTfg giq-Eft ftqRqr (log j6°) %■ Fig arrggg qgggr ^ gsrr % logjSaV^Vp 
% ^giTf^ % gffggg gqqr ggg 1%% g% i ^gg /Li=3tTggg qgggr | i - , 

I 

' *gt qf^g grg aG° '^g#?qt (aH°) ggr, t?:?^qt (AS") % grg q?T 

fgsg-l^t^gg (Gibbs Helmholtz) ggtqRg gRT gig fqtqi ggr (grqvft 1) i ggt grg 
qrtggf % aG° tgr ah° grg gOTTrgqr qT% g% aft gc^t^r ^a-qRg qfspgr qtt qgfgg 
qR% I I AS° 3g ggicgqr wr ggtgi | f% tr^qt qttgg % gg% % g|Rq? | i 

figgc*^ % m gR'g % 0 (gf gjq arff pk® q^g. gr) ggr pk-^j^ (pk® gg t=o) 
ggr PK^ % gR% qfr gt frrg f^gr gqr (giqvft i) i ^igg ggtgrqg ggr 'fg5g-|?gt?ff5 
ggtqrqg SITT AH* % gR gggg qT% g% i 


f 
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^ Hfisr. f^^Efor, arjiTTr. a^rr =^5r^crT 'hk^ 2 

ir cT^rt^ I I ?fr iflfpTEFf % ’RPTW ?ftw ?Tff I, ^ 25’ ^O RT flm f^W 

ftcTT I cr«rT 290-385° ^To 'n: ^ spT^ 3nR^?5>' t 'rft^fer fr srr^ 1 1 ^ qWi^ % stft 
^M spfrr TiTfT srfrr^r^ 1 1 w smT % t^rw ^ 5r i:3 (m^-Rft#?) 

^jT^RflTfrfTTEl ir^fTO 1 1 

% Rk kfg- fm arr^ ‘frsr^ ^4’TPr 9[J(j-f i)]^'® 
^^?rn: 5rT>^ I ^ ff?ncJRr R?t 1 1 sra: Pr(II]0, 

Nd{ni), Sm(III), Gd(III), Tb(III), by(lll). Ho(III) Er(III) W 2, 3, 5, 7, 6. 5. 
4 fm 3 ar^nfi- I I ?RT R?t ^ La(III) E r fe=|M-<04 ~ 'TRT RTT I 

^rar^jT ^ EiR-TO ^f?rT # sRqknk Rf nf cptt ^ ^raR-kkw ^ 

^ 4jtf !Tff TT? »r| I f.ERip: SIR tr^r^Rr trk 1 3r? ^t#ef % 

mt7jN(N='tw^ ?fwT) JR rft aiinTR ^ trk k I 

SRIR?! 

?r5Rft ?r«TT #*4^ REttsf % 3RW rtr tk ?f5rRt ^ 

srTwkJr % arkfktr ^i^ft^R crt ^<r‘hlPi+ 3 tr#5r rr tr i 

HFB n HFE % stcRRcT RRp- 1 ^ 1195-1 160cm-i 1630-l6l0cm-i 

RW ?f Rk sft slR?r: vSO,H ^ v>C=N R?t ^Rfkk R5lk I I t?^?rR (IE) 
% ?RR^ jf 1195-1160 cm-® RTR- t ^ amftsR .Rk k sft vSOgH ^ 
SRRkRk t ' ?f5Rft ^ «tn<H<i1[^<ir %5ni )>C=N RR BTR (1630-1610 cm-^) 
RR 3TRf?r ^ cTTRE kFRlfRcT ^ RRT I tRRR R?t#k ? ffk ?R tkf k ^3Rferk 585- 
555, 445-425, 540-520 cm-^ RWf ^ FTW: M-0, M-N RRT M-O (r^ 
R5R ariRKtoR) % ^ k gfe I I 

^ EmT 3R7R?r^!fRR5lT Jr 250-1 000 cm-^ k RW ^ f^T k k STRRf^Rfcl 
Jr M— M wsr R5t RflJr? ^ 3r^fJ«rf?r Rft jfe ftkr | i 

3000 cm-® rJV RRR % RTTIT Rrtf k aRRftRW fR ETTR Rff ^ ^ ^ k 

ETiFk 5f^ I I 
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sftirT cr«rr 


HFB ^ HFE % ^ ^rfssr, snjmT, 



STTH 'tPotPw 

w 

C 

H 

STTR 'TfTnfWcT 

[La(CioHi2l^S04)3] 

57- 

(60) 

928 

(785) 

930.9 

(786.9) 

46.37 

(36.43) 

46.1 

(36.59) 

3.17 

(3.68) 

3.22 

(3.81) 

tCeCCioHx^NSOJal 

60 

(59) 

930 

(786) 

932.12 

(788.12) 

46.01 

(36.39) 

46.34 

(36.54) 

3.19 

(3.70) 

3.22 

(3.81) 

[Pr(CxoHx,NSO,)8] 

59 

(61) 

931 

(787) 

932.98 

(788.98) 

46.11 

(36.35) 

46.30 

(36.50) 

3.15 

(3.65) 

3.21 

(3.80) 

[NdCCioHi^NSOJ*] 

65 

(72) 

935 

(790) 

936.2 

(992.3) 

46.08 

(36.21) 

46.14 

(36.35) 

3.07 

(3.63) 

3.20 

(3.79) 

[Sm(C,oHx2NS04)8] 

61 

(57) 

940 

(787) 

942.4 

(798.4) 

45.52 

(35.98) 

45.84 

(36.07) 

3.08 

(3.70) 

3.18 

(3.76) 

[Gd(CxoHx8NS04)*] 

56 

(64) 

947 

(803) 

949.2 

(805.2) 

45.33 

(35.65) 

45.51 

(35.77) 

3.02 

(3.61) 

3.16 

(3.72) 

lTb(CioHi*NS04)3l 

71 

(54) 

949 

(804) 

950.92 

(806.92) 

45.26 

(35.56) 

45.43 

(35.69) 

3.01 

(3.59) 

3.15 

(3.72) 

[DyCCioHiaNSOJal 

64 

(65) ■ 

954 

(809) 

954.5 

(810.5) 

45.15 

(35.42) 

45.26 

(35.53) 

3.05 

(3.56) 

3.14 

(3.70) 

[Ho(CxoHi8NS04)3] 

65 

(58) 

955 

(812) 

956.9 

(812.93) 

45.03 

(35.29) 

45.15 

(35.43) 

3.09 

(3.62) 

3.13 

(3.69) 

[ErCQoHxxNSOJ,] 

58 

(65) 

957 

(814) 

959.26 

(815.26) 

44.94 

(35.20) 

45.03 

(35.33) 

3.11 

(3.57) 

3.13 

(3.68) 


Jf HFE spWf % »Tir I 1 
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cT^TT -qt-Jl+dl ^ 




N 


S 


OT5 




5rTO 

TflTTfiTrr 





B.M. ohiri""^cm' 






308“K 'TT 

mole-^ 

4.35 

4.51 

10.12 

10.31 

14.78 

14.92 

Dia. 

5.92 

(5,20) 

(5.34) 

(12.02) 

(12.20) 

(17.51) 

(17.65) 

— 

(5.98) 

4.41 

4.50 

10.09 

10.30 

14.95 

15.03 

2.03 

5.40 

(5.22) 

(5.33) 

(12.09) 

(12.18) 

(17.64) 

(17.78) 

(2.34) 

(5.37) 

4.39 

4.53 

10.05 

10.29 

14.99 

15.11 

3.14 

5.85 

(5.21) 

(5.32) 

(12.10) 

(12.17) 

(17,76) 

(17.87) 

(3.18) 

(5.95)^ 

4.35. 

4.48 

10.11 

10.25 

15.31 

15.40 

3.45 

4.90 

(5.18) 

(5.30) 

(12.01) 

(12.12) 

(18.11) 

(18.20) 

(3.52) . 

(4.94) 

4.39 

4.45 

10.01 

10.19 

15.31 

15.96 

1.49 

4.75 

(5.12) 

(5.86) 

(11.92) 

(12.02) 

(18.71) 

(18.84) 

.(1.52) 

(4.83) 

4.31 

4.42 

9.98 

10.11 

16.39 

■ 16.56 

7.90 

5.05 

(5.07) 

(5.21) 

(11.78) 

(11.92) 

(19.46) 

(19.52) 

(7.84) 

(5.03) 

4.28 

4.41 

9.95 

10.09 

16.59 

16.71^ 

9.53 

4.33 

(5.08) 

(5.20) 

(11.75) 

(11.39) 

(•19.54) 

(19.69) 

(9.57) 

(4.31) 

4.29 

4.40 

, 9.91 

10.06 

16.95 

17.02 

19.43 

4.28 

(5.05) 

(5.18) 

(11.71) 

(11.84) 

(19.93) 

(20.05) 

(10.48) 

(4.25) 

4.26 

4.39 

9.95 

10.03 

17.11 

17.26 

10.48 

3.94 

(5.62) 

(5.17) 

, (11.67) 

(11.81) 

(20.13) 

(20.29) 

(10.53) 

(3.98) 

4.23 

4.38 

9.39 

10.00 

17.23 

17.44 

9.72 

8.75 

• (5.08) 

(5.15) 

(11.63) 

(11.77) 

(20.45) 

(20.52) 

(10.76) 

(8.81) 
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srtsTT ?rsn 


iwR?l«r 

^ ^r 5pt jfe % f^tr HFB ^ HFE ^r«n Ln(III) % r^o itito 
aiRo CDClg/TMS t I ^ sftanRlf % TT?rTir1%^ f^r^qrm 

’ffFr (S.cfto cfto [^o) f^TiTf sr^pR ^ i 

HFE ^ SOaH sfr^H % f?R?rPr S-l 1-10 g'qr HFE 5f 1 1-67 fro fto qJTo cfT 

ffe?r %% ^ Ln(in) f 3mr^«r^ qTf qf' i q^R ftJH 

s— 6.25 (HFB) cTstt S-6-32 (HFE) fTo fto t^o qq; ?r<qT trftqfep fl3:R 
a-7-48 (HFE) fto fto Ij^ro ^?n TT5ftf;1%qT ftSR (-CHa-) S-2'.98 (HFE) fto fto qjTo 

qq STTR ff I SIR q^t^ff f i^rq^r fqqftqW'T >c=N 5TR?t^ q^qi'j % qf 
sfqf^q qpRT I I ?ft qqqT HFB q HFE f .H3C>C=-N % ^R*q ’7q>®P 3R?«n 
Si. 05 (HEF) qqr 80.86 (HEF) f qrtf qftqqq qft q^rr qqr i,w% ?q^ ^ I fq> 
ftSET qq f f^q t qjt? ftqqrq qff I I 




^ 5WTT ^qq qrftfqq? qnrff % sttstr qq qfqqfq (III) HFB q HFE qttqir 

qft qqrfqfq ^rqqR (fqq-l) qqR spt qf | i 

fqfqt 

1. qqqq, rho ijo, ‘ftqq ^ ^srrRrfqqi %Jr?F|t' 1966 7, 88. 

2. ftqsRR, fto ffo, 'ftf'^r ^ ^srr^fqq? %5|^’ 1975 19, 173. 

3. T^fqq, qq-o qqr ftftft, CRo t^o, ‘^rfo %fqo ftqro’ 1953, 3397. 

4. |iq¥, t^o q?ro qqr lie’ll’ ’?r° slfro%fqo ftqio' 1934, 56, 1050 

5. cfitftq, fto qqr tfqq, fo, fR^m^^q.qfsprqq, 1968, 4, 137. 
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I3r^ -SXi ^ cRT aT^srY 

% ^ ^^fTRRTsft* 3lS!nT^ 

cj«n aff: 

iTjp ^ |Hrd?rT^5F?W ^sft 2, 6-fiRr [l-|I?fTWt-2-#q?fm ^) WTstsT ^ 
#7#^ f^piTT »mT rr«TT ^TsFITW gTf*ff % TTraTTclT^l feriTW % 

3ff^4^ % ^ Jf STSJPR f%7T ^ I ^ srfMnr^r JWt^ (H). (ii), 

(II), (II), ^'TT (II), fsw (II), (I), (II), (II), >TtfejriT (II), 

^ arfirfeirT ?7r%T 1 1 3rf^i>4't> +fdM'4 ?r «tii^ 

?f7Rf SPT f^f«T?5T TTRf sr^ispir 5ift fTTfli pRTT ’FIT I m^ait SKT ^ 

Jif ^-srf^f^qr ^ h+iwm) sttt ^rp stbifft fen ^nn’ i 

Abstract 

1 

Synthesis of a new heterocyclic azo dye and its possibility of complexation with 
transition metals. By Ishwar Singh and Anju Phutela, Department of Chemistry, 
M. D. University, Rohtak (Haryana). 

A new heterocyUc azo dye, 2,6-bis [l-hydroxy-2-naphthylazo] pyridine has 
been synthesized and has been investigated as a possible reagent for some transition 
metals. This reagent gives strong colour reactions with manganese (II), iron (II), 
cobalt (II), nickel (II), copper (II), zinc (II), silver (I), cadmium (H), mercury (It), 
palladium (II) etc. Absorption spectra of the complexes formed at different 
pH levels have been recorded. Colour reactions given by some metals have been 
Studied spectrophoto-metrically in detail. 

30 t ^ IR ^ »TP t7%fer 31^^ pr 1 1 W 

srfk^fnfTTf, PAN 1-2 [fqfeTP^[3i^]-24W5r 3frc PAR 4-2-firfeTW^) 
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-<^dRTHT?r, ^ ^ ^ 40 acwf iri sngaff % sRiRTFiTl strt 

%%3: SPtft’T ^ STT =P?T I I w % arfwT^ spRoff ^ ifT^ 5^ 

I : 

.(3t) ^ arf^r^REp ft F%?t ft^ |, f^ra^r ^rit |, i;[^p ^ artj Jf dt^r ^f- 
^riffsr^Kn' ^^ndt i ^ ^rn^^rq’ 'rft'j % |, ' 

^q- % R^fftsR ^ ?rm ?ft?rn fRfWt % srRFt'JTfT %, ^ft snsr: ^sft % sTTsft-^srpf 
^ 1 1 cfhrf ?«rmf qft frr' irq? ftrr ^ sttt | : 



(4-) w ^wt % srf^TTqff qrr qj-Rrr ?ffr sttfr. 1 1 ^?rqrr ?f?twq- ?> f^fsrqtr ' 
^ ^ ^i4)di I (i) s'RsffdT^'jj |tT 2-^Ftfftfqft:dt^ qft qr^ 

aftiftqj'tfFP ?ng;f r (ii) I^Tt^rR^qr sr'qTcft % 0-fT?f rsftfft s^qR qtt f¥dt 

f^'idt'f % FT^ 5^*1^ I %■ 3TR fsR'^ ?f%R?ftqicfT 

3riRq?Fqjf % srfkqf |, ^rtqn' f’R Fi^rq'q fqRT i 2, 6-i^ ( l-fT?ftq?ft-2-#qj«fr5T ^sft) 

fqft:dt?T ?Ft ^iqt qrr t[qr srfq- F%?t | ^fr g-fcr dt FqR'n srr^aff %■ ?ff ?r 

WRcfT 1 1 


5PTt*TTm^ 


srf^qtFqt qrt 

0.01 TftF 2, 6-R^^fT5ftdt fqfr^ qfr rr^ ^Ftfeqi 3 rf q?t q>q ^ qrq irrai Ir 
^tWT RTT I trqj 3TR #0.02 iftF 1, 2-#q«TTfqRfR ^'t ifR ^tdt 

fqwff qjt firRPTT qqi sftq; fs ftr % f## vs qqr \ ftr^r# qjt sRfrfqqT # ?r 
?rq> ^jRFtTf fen w nq? fq? snftfnqr qft rst n|f sn# ndt i qq'^ig; rr mn 

Tq % BROT qit ®Tn fe[T qqr, #«fqnNT-3rn fn«Rr #, nmi aft^ 60-70“ qr 

f^nrr w i . • 



f?rf ^r«n- 

^ ^ ^ sr^R I :■ 
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W ^T 5^-¥7, t Tft^fer ft stmt I, 3TSffg; ^ ^ W ^ 'TfeRf^ ft 

STTWT I f^r^ 3RW sm i?r #^11: (i) i-l-^'f'mPwHM ^ srfvrfw^ 
% I^nPt 1660 cm.-’^ 9T OTT-siTlfe ^ ^ ^TTcft | 3200-3250 cm-^ 'TC 

sr^ #?¥ sT^a: ftarr | ^fr ft; —OH ^ 3nf% ^ cr?r%T | grar 

(ii) 5f ®C=N gpR-STTf^ 1630-1700 cm-^ 'HC ftwt TRf FiTH TT 

"N^N ^ aFT^-3nf% 1575 cm-^ 51^ ftcft 1 1 sTEinrT % fT 
I fip iftfw (3rf^4^) ^ 1 1 I TLC gKT ^ I 

mg anmr fgmm 

mg sTFiTff % f^irg’ HK^d m gr^'n' fen nm 

^ M/IOOO fermr mTT% % fe m f|--mnfe t ^ w i 

tmnn go 3TTT0 m ^o mr® gsm) ^rtfe % % i 





5T?TT 
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5r$flq-.3r^ fTR^r ftrsnir t m 50% % arfsw ;r ^ i fkT^ snfm sro 

?ff^f ^ m, g?i% <fi qRf qr Kax artf? m^'jft i ^ m 1 1 

f 0 nf^rt % qnt 

^^FTTir-srrgaff sttt srf^Riiq^ % qiq ^ qr^flr qTit-arfsrflCTT qrr 
q^TSITTT'fl fTTT srsq^ffr f^qT ipfj- 1 g-X^T % ¥fi%qj- 

TmnrffTqj f^qqiTqjf ^ 2 # ?5r?qT 1 1 

?rn?3ft 1 

sTTf aff gq-^j srfsrqriTq? % ^riq qw srfwfw 
(fq^qq? : (i) ^^-q^5T fqsriT(50 : 50) (ii) fWRTlirff 


snqq \nax (nm) qt q:q qrqf qr 

2.0 7.0 10.5 


tqqtar (II) 

530 

580 

605 

srrqRT (ii) 

550 

560 

fqqsrq 

qr|^?2: (II) 

540 

580 

600 

(II) 

540 

600 

605 

qqqT: (ii) 

470 

570 

620 

f?r?qT (I) 

520 

620 

620 

f^rsp (II) 

500 

560 

560 

#^qqr (ii) 

505 

560 

560 

(II) 

— . 

570 

605 

qqferq (II) 

600 

580 

— 
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§TTT % ^RR>-'^T?rFr'^aF 5>n- 


S'!! 

^max 

'ft-q=ar 

aim^pr (fiy-Hf ar 
■ 550 nm 

5 . 5 - 7.0 

4 TT 4 T (n)-?rfaT 
570 nm 

7 - 8.5 

far^f ( 11 ) 4 ^ 
560 nm 
7 - 8.5 

ttIrx: f^fR fJTR 

(e, ^o/ifR/^iflo) 

2 x 10 * 

7 . 2 x 10 * 

6 x 10 * 


0.0028 

0.00088 

0 . 001,1 

5 ^ ETfH aTf?r 4 )T?:^ 

^ qiir % sFr ’TRT 

7.5 gon 

10 ^triT 

5 5 -jrT 

fsrqr-f^ir 4 ?t 'rr 

® 

0 — 1.4 ppm 

0 — 1.8 ppm 

0 — 1.8 ppm 


fff ^TTTf^iff 5RT f?rs5p'f f?T?pr5r | ftr En^aff % sts®! 

arf^T^^ ftra: ^ ?r^T 1 1 


f?r? 5 t 

1. aTRo ^O ^qr fq^^r, '^O, ‘^qrf^^s:', 1967. 92, 207 

2 . ftrarTcrr, t^?r«>, ^r i xio 

sTfrft q [0 ^0 (^f^TiT^), Vol. 4, f^T^P. 1972. 

3. fo qto ?r«rT aT>fq5ft, rr=3ro, “qfrittflsp ^Tq5 arr's 

1, Vol. 3, arR^^ 1978 

4. ftrqw. ^ETo. f^qro ^q^T’, 1961, 25, 348 
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m, co (H) ni (U) % 

rf«?T 

5to Tft? Hint (ho ao) 

f 0 Fe (III), Co (II) ?r«n Ni (II) % sr% tr^r TTfc^^ i ^ yg l f^r aTifci i q ? 

sfri^fsT ^1?^? % ?ff^ 5!T^R ^ STEsm f%m W I MLX2HjO % 

(^1? M=Co (II), Ni (II), Fe (III); L=^^'t. X=HS 04 -, Co (II) ?r«rr Nr(n) ?tf?r 
x=S 04 - 2 . Fe (III) stm ^ I ?r<T a«rT 

^tf?T3F t' 3Tf^%3T TT^ ^ I I STM SW ?ff5ff ^ aTSipFr 

sw 5r«rT sr^Trti % sro w i % tctt 

I % SO4-2 • =arfscR^^- #f 5 nT % CjV'^ afFft | cr«TT SO4-® ^ 

STTf 3 TRH- ^ 'If^TT I I ?f ^ cT^f sjRfK 
I 

Abstract 

Complexes of streptomycin sulfate with Fe (III), Co (II) and Ni (II). By Pramila 
Singh and M. S. Kachhawha, Department of Chemistry, Dr. Hari Singh Gour 
Vishwavidyalaya, Sagar (M. P.). 

Complexing behaviour of wellknown antibiotic streptomycin sulfate towards 
some life essential metal ions such as Fe (Ill)j Co (II) and Ni (II) have been studied. 
Octahedral complexes of the composition ML X iHgO (where M = Co (II), Ni (11) 
or Fe (III), L = Ligand, X===HSO -4 for Co (II) and Ni (11) and X SO-^^ for 
Fe(ni) have been isolated. The complexes were coloured, amorphous, very stable and 
insoluble in all the organic solvents tried. The complexes have been characterised 
by analytical data, magnetic moment, visible and IR spectra. IR spectra reveals 
that tetrahedral symmetry of SO^-^ was lowered to CgV indicating chelating bidentate 
coordination through sulfate. Streptomycin acts as a monoprotic bidentate ligand. 
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?r«rT 


f^f^Eriri:ii 4?t ir^ ’rT^r 'f grgit (Cu, Zn, Fe, Co snf? 5r|)sr |) sftcR- % f^re 
I’ 3T?JT?cr | i ^irr | fe aftqTsr ^ ^^nrr Jr ^?r% w>i sn^ 

?ff5r srfsRT ^r^sFcT gr«TT 4?Tr 1%ErT4cr i 81?%^ % sft'srfEr-m^ % 

i%?5cr apr sqrq-^r | i ^ ?ff?rf % ^f’TM 5r«rT sir^i^T'c % sttsht "R siWsr ^ 
srift^ H’lftsft sriarf^^i srr^rirT, ?f^r? fr«rT 4?t sr%®rT ?rT?r 4?V '^ri ?!T4Tcflr i sr?^^ 

5fT!f-’TW t Fe (III), Co (II) 5rsrT Ni (II) % ^R>^TW?f)ar % ^TTSf ^ ¥T=g?rr ^T 
iEsifirFr cr?^f % =|i:?4fr!tr faf, ??jt '^srr % arraTT tt f^f^rr w 1 1 

sn?^*iT?*T^ 

Hf 5r ^T Hat3r?r ■ 

sr^cT ^fraapT# # Tam AR/BDH % aa I TfacTtaT^ata Tl^ar- 
»nta)a ??%^9 pt (aRiarf %fa^Rr, afki) % ara fapai aar aar .aa^^i aaV aariT aaala 
^ar aar i ^a-^ % ar?? ^r^'ta faaaa Jf aig aaw % ^rala faaaa afr lvI:L::i:l % 
srgara Jr aaa faataa a>T^ f faarar aar i faaaa aa at-tra w f?r aaaT Jr faaa faiar 
aar fsraJr’far afa a% a> aa^aa ar Ta afraaa Jr ara fsrr i faR ?Jr rr^ aa 

a^aai at t<iart ata artJr | ak ^Ra aar ar^ | i aa^ ®Ta% % ara a^f aR sn^a 
aa Jr ataR a^Jr ^isar CaCU a't, faR l lo^c at goTJr t i a^ af a airafaa; faaraaJf t 
afaJra ar^ aJr i C, H aar N faifJraa alo ^o anto aif o ams; ^ fw aar i 
(ji-aa ara^ % faci ^faafr fafaaa at-^ alat (araa LI-l 20) arr aata fa^ar aar i afaf 
aa ftaJraka fafattr tr^a t^a^aJrslalat ar^a EV-700-22 at 200-1000 m/i aa> 
fa^ar aar i a'fa aar aaR'taa srataa taa^r af%a i^at taa^arklaltt Modei-577 Jr 
faar aai r 

afwr ar a^a faaJnRr aRat i t faar aar t faaJr i : l arg artafa a|tr ^ i^a> 
3r<2 aar ^ aTtj a?V aaftafJr fa^ft i Fe (III) afar a?! f^aa^ta 5.84 BM 
firar ^ a^ aafaa artar | far Rrt 5 srffm ^^tfa (ama tfe “a^^) | aar a| ara 
waraafta Fe (III) af?r a^ alar 1 1 1 awt afaf % ftaJraka taatr t 390 m/i at 
aar t?a aT'afa-aif ar^a tarapata % arrta a^at 1 1 ,Fe (III) afa Jf 420-790 mp 
% Jr aaar^ ara^t akr fra araalt d-d aaraa % af |;at % g;at gar^ % arrta 
^ aarar 1 1 sra: aaaaa aaa % ar^R at ^a ar^ aar^ | far Fe (III) af a ^ aE^araarla 
^arfafa |[a i Co (III) afa an 4.79 BM f^aarta i'jJ wJr 3 affm iJrajrat ^ 
aafJafa aafaa artar 1 1 ftaJraka taaar Jr ^ t?a f?a ^ Jf (lOOO, 750 mix) sr^- 
arasfta ararata Jf *Tig (F) (F) aar (F) (P) asfraa % arRa ^ 



^TRoft 1 

^ w* (^IWHT €) srr^ 


^ R>in^>r % 5rT«r 
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cfSTT 


I Ni (II) % f5fiT =|i:?5i?lir fof 3.37 BM 3rE^q^5r^^■ sirTFirfcr % ft 
¥^fIT I I (sf'SE'l^^lflir Ni (II) ?ff?r %ftHT 2. 9-3. 7 % ^ |)[»1 I 

srrI % arr^^r % bttsjr q-T 950 crqr 786 m/n % qr^rr qrqw: (F) --s- 

sTa^ (F) ^«rT sAgg (F) -» »Ti^ (F) % !> |C’l, f% SfSjqT^lnr qjnfqfg- ^ 

WwcTT 1 1 % srqw q?T qqqf % arrsirn: 

Hf 5ff % sT^Rq^ ^qqsir ^ |?Frr ^ i ^Ff'^tFT^q Jr al^r 

(q>) !F|Rt5r, (!•) N-qfsRr-L-5r^5FtHTFT??r cr«iT (q) ^|':€tir?r fieri 1 1 f?r^ 3 qRflsrq 
RqrJT 3ic3TRr srnlq 1 (qqffe q-f ^riq^^crw ^?TT?rT |, qff firqT qqr |) 

?|RtiTTw1q t H2SO4 qtsFT ?rf?£r 5 T 7 :r ft^r 1 1 ^ qeri =q?r?rT | fq> 

ef^nr N-^tw-L-i^^?TFfr?r jrt sn^q % ?qer?g' ft1 % fTerr 1 1 

% fer cr’P sttI ?TriTq ?fSTR %mi % =TR5>3rq RFT'j | qR§ 1%fqfqqr 

q«TR % qrTTir qf q.ff | t cTsstt ?ff5T ^Iqf % ^ if 3600-3545 cm-^ % 

3n?rw ^OH % qrl 'sfT €4:1 1 1 1 305 ersrr 128O cm-^ % 4:^4 - 'eI4t%4: 

C-0 vr«rT OH ftqirq?!?! , qr^Fr % 4iTR4 ^ €f4:en I — NHa % fN-H 1 €Tin?f 

¥4 1 4:1f qfelq 4fl | l N-H feqqJNq ?ft arqftqferer I l -C-NH* €-^f if ^C-N 

II 

NH 

4:t arqfT^fla- ^t4t w 4W5 4:1 If €€" if €T4 € Iqr 5?rf€T | 1 N-irf«rH-L- 

^4:l€r€l4 ^Ti % -N-CHa srfETW 4:T yC-N ^11-^ 1 1130 cm-i 4^ | 51^4: 1^1 1 

4f 20-30 ert4 l€4T 1 fe?r4:r |3TT | €«n efl^ vft 4Rr ft nf | ^1 4T€ 4:T 

4rl€4: I f% qf 4Tf^4 444rT’5 If^r^ 1 €44 1 TfT |t91 I €44^ €444 454 

€€fFf4 ff?! 4|5qi^'Iir. % 3454:44 3444 I 4?'l4 3444 % 44T 344444^4 ^:=44'f 
(Vi, V2, V3 444 V4) 1 1 %4?r fq^l ^ (V3, V4) 34444: 4%4 I I sftqfsr % ?1444 1 
454: 454 1015 cm-i 4T SO4— if 45544^14 44fi4f4 % 44^404 | | 44^(4)- 4^5r1 if 980-950 
444 485-450 cm-i % 4:^4 444 Vj % 4444 | I ^44 fq: f444 f SO4— % 

%4554: 44544 % 44T4 f4^ 44f4f4 444 C^V ft 444l | 444 V3 srlq; V4 4l4 

114 454 if 4? 3 tt 1 I, 4f4 tfr Ispeff if Vs % 4l4 #54 1 1 50-1 1 3 5, 1 090-1 080 444 
1050-1010 cm-^ ^ 4:414 I 444 V4 % ^fVrr 6 5 5-6 5 0 , 6 0 5-6 0 0 - 444 485-475 cm-^ 
% 4:114 ^ I It 4^ 34444 % fe45f^ I^TRt ^ ^4 if CjV 44f4f4 1 f?:!! 44t44 I 1 
Fe (III), Co (II) 444 Ni (II) 1 520, 530 444 530 cm"’- 4^4 #54 yM-N 444 

425, 460 44T 420 cm'^ 44 #54 yM-N % 44'?4 I 4^1! if 454 % 3415 ^ 44ft4f4 
3 5 0 0-3 4 0 0, 1620-160 0 , 8 1 0-8 0 5 444 4 2 5 (Fe (III)), 460 (Co (11)), 420 
(Ni (II)) if 44# 41# 44% #54 % 4444 ^ff 44 4441 | 44tf4: # #5® yO-H, H-O-H 
444 44 % spj % 4Tf%4 444 #f44 4f4 % 4444 ^1 1 
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A 


- O 


t 5pfr ^TT I ?|'€mTf^5T 5f 'TX^iTJ 

3rcir-?r ssnitir | srm^ ^ 55Tfjft ’it 1 1 si^w | 

N-irf«m L-’^’p\?iT’fi’T ^T ’TTi^^^’T qi’ti'j ’tt’t lrx|T|i 

srf^ff % q-ST t I tt 1 : 1 qiT ^’PTT ?5rfeT 1 1 ¥T«r |1 q?Tt % tl TST Jr |P-^’l 

fgf^r^ 1 : 1 ^’RT ^riTT ’[’TT I I SR'W ^f’TT f^^'T'^T STT^J^ % STISTT’: "TT 
it ST'S ^«Tr JTqfr arm ^ tt 3 n 1 %%¥r?r ftqjirT t ffn f’rf^ 1 1 w q't’T % 



T_l/ 


H^p 


6 ^NCH, 
O^ % 


HjP 


\ / 

HSO, 


H H 


(b) 

f%w 1 


HP— ^Fe- — ’^P 

c/> 

SOl 


A 

(a) ^^{I) ( 11 ) N-t^-L (ill) 

(b) ^fSTfr [N-%f«T 5 r L-Ji^cpt^lT’fli’T M=Co (II), Ni(Il) 

^(i)% 3 frtt ^?|RtwfT'^ 

ss ' ' 

iftHTt) H^TRI ^ ^ I • 
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fMsf % Hg(Il),Be(II),Cu(II)-mi^>?rt?r 

%o ftsi 

ft'fnn, wmi snnTT 
t?o "fto firsf 

Tmn?T fst^nn, HPTT f^s^sn^ra, mm: 

5r«TT 

%o i^5|o 

tmiT^ ^mn, 5505 wr? ?5n|raT3 

mn'sr ^ srr^-mi^ mni ^ 5f srsirmT % 

f^ir f%pj ^ -^iTfr ftrm w 1 1 zTf arm % mFft (fmr»5) 

f%mnT ^ 5f?r t^ra'ams^r ^ Tto iraro jtr! me arrEnfm 

I I <fto 1^0 ^ af^ m: 5tTm'%mfmr ^ fenft ?ffm % 

fenct^ €t TinnTT I 0.1 armf^ (m) mn 35±o.i"C ^'t m: Hg(ll). Be(il) 
Ijraf Cu(II)-m^'t?ft5T mr ?«TTfm^ m^fT: 7.50±0.05, 6.12±0.07, 7.06±0.06. 

5..77±0.05 er«TT 6.51±0.04. 4.91±0.06 mm W 1 

Abstract 

Study of Hg (11)— , Be (II)— , Ce(II) — cytosine complexes by paper electro- 
phoresis. By S. K. Mishra, Department of Chemistry, Agra Colleg, Agra; A. P. 
Mishra, Department of Chemistry, University of Saugar, Saugar and K. L. Yadava 
Department of Chemistry, University of Allahabad, Allahabad. 

The metal-complexes of nucleic acid base constituent play a dominant role 
in many biological processes. The equilibrium data ^ased on complexation involving 
life essential metal ions and bioactive ligand, viz, cytosine gives insight into many 
physicochemical processes. 



fir«r, fir«r ?r«TT 


1 JO 

The paper-electrophoresis, afte eliminating the effect of vitiating factors, viz. 
temperature, capillary flow, electroosmosis, adsorption etc. has been used as a 
competent electrometric technique for the study of interaction between electroactive 
substances in solution. The method is based on the migration of metal ion spot 
under electrical influence with the variation of hydrogen ion concentration in 
background electrolyte. The plot of pH agdinst mobility were used to obtain the 
information on the formation of binary complexes and to calculate their stability 
constant. . ’ 

The stabilility constants (log Kj and log Kg) of Hg (II), Be (II) and Ce(Il) 
with cytosine have been found to be 7.50-1-0.05, 6.12i;0.07 ; 7.06±0.06, 5.77i;0.05 
and 6.41J:;0.04, 4.91±0.06, at M=0.1 and temperature 35±0.1®C. 

sftT fTTlftTfST % STT^ ?ff I I 
fto t^q-o iTo sTRo 1^0 TTc. ar^gsri 4tT 1 1 aftr snrg 

srPT^f 4?) ar^^ErVr fen ^ srsqzrfr 4ft qtspTT % qf 3rr4’5q'4t ?m§TT w f4> 

% nnr £TT5 arPTHt % Hf ^ 4ft arlrt: sr^>R 4iT q-nt nnRT ^rpr i 

4tpr5T t^4f?:'ir fenrr srqqiqT ^ nif nf nt 4 >t aiEqqT 4 >t^ ctstt 

^strrfqcq 4i4::?r % fet i fTift JrqtqtrrrvfT t 'Ttm; frqt'iT 

4ir srsqqq p;4> nffr fqfEr fqqtftrcr 4ft i 

nTJTFq?r: n4tqt4T % n 4?| 4ft ?f«TT4ffT q|5ft 1 

nrq, f fe qitq^r %feFT5r4T|. t^n-qn-^R’q^ arfOTtw, atRrfqsp 

^qRRt-qvnq snfq ^ qfefenr qvtTfqn 4R 1 1 in ntEr-q^ ^ nforn 

Iff 1^4? 4:R4ft ir nnnn 54 ^ 1 1 arfnnrr t (Hg(ll), Be(ll), Cu(lI)-ErTg 

armt 4n niist^ % mq nn nf nt 4 tt nsqnn fen nni 1 1 

srntnic t i y 

nq4>T.»ij 

festfen i%4fftTt^fnn i4?tq^ no 604 (ni^n) tt nqqtn feiT qqi 1 sn 
nq4R<q if qto ^0 eto ^ firfrnT ^ f4T ^ | 1 qnerqtoT % 4 ft 4)4;^ 

% qn% >^ 1 ^: 4 ? 3nq<oT t ?4ftT tno nR 4 ft ql 3nqnT4iR ^^nt '%st 4^ nqqtq 
fw qqr fenr fqfen mqqrq 4^1 srn qqtrin fqtqr ^rmr 1 1 nq4RW 4 ft 
qtft snf?,^ 4=41% % fnir qtc 4to‘ nto fenn qitiinf 444 R % 44 ; fet qqr 1 jn%4t 34 ? % 
i%45t4 nqr f mt 1 1 4t?3?n-?«nqt4rrft % fqnq-qfqqnn 4 % 4iqn.| i 
qt-q:=4 4iT nm ifeift nrtn Li-jo '3:^° Tfe 4 ft nfrqnr % fen qqi 1 
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JTfsfa "^lawa % % | ^ ^ lani srrga ^ srifta 1%ar 

aar I 

Hg(ll), Be(II) afrt Cu(ll) % ^Tzr i sngaf % aria'? ^ 

^frfaaJT aaaf^ sra^faa ^ aa l % 'naatfra? siaer ^ %?tt 

af^ran?: srrca ^ tar^r a^ i err^ arwt^ ^ srfaa apaar 5.0 x 10“®M 

^ aat I 

Hg(II) 5PT a^a (aiaia) |Tiffaa aaar^ aa ^ a^raar Cu(il) ^ aaara 
l-(2- fafeTaTat)-2-?raaTa (PAN) % o.i% w/v faaaa ' 4 \ a^iaai ?r aar Be(il) at 
a^aia- ^gfaata aa'tf^a % 0.1% w/v f^aa ^ a^raar % ^ aat i fa^ar 
arifa % a^a aata faaaa art batata % a 5 an:% aar 2% ^iRea: afar 

faaaa ^ ^^>a fa?| aa a^aa f^ar aar i ■ . 

9.0 M aTaatfrar arar, 2.0 M atfaaa fr^fraar^. 0-5 M anatafa % aaf 
faaaa aaiBr a^ i fesfat afa % asaaa a O.l M aa aaffta ; am i.ox 10-® M 
ariatata aa faaa ^^aar aaaaaa^ % ^ if agaa ^r aar i 

fafa 

^araaa ao 1 (30 x i %<> ato) ^ ^fta qrffaf aarr: aa% asa ^ mg araa aa 
aarar w i afa afaPraa af|af aa: marta % arara aa i la alaaaf a?r fa^- 

frat tjT^ mat % asa a'afaa ara ferr aar i fa ’^t afr taaam ?raaa aaama t la 
a^FTT w aar f% ac^far aaaf % ^ ferrt farf t ^ t| i a?^ tar also ao atc^ 
•^safaar t^asraaaa arar aar i fa ^laa affprf aa ^?safaar aaaaa faaaa ?r 
Ta.a’r:a sttt at aar afat faar aar i aaraar^ irar at aar 200 afea ^ faw aarfer 
aff aat i aaaa-aftaat afr aifc faaaa ara ^ fttar aar i afaafaa afr M^<r?r 
ataaraaff ^ a^^laa ar^ faar aar i ar^ a^ aa ga aff^a t^fr ^ fa?| fra aa ^ 
a| art ara faar aar i afar afeaf ar aa at af aa rasa faar aar i m#a 
far|. sr^T aa at a| ft ^ aff sraar aar ara a^ arraaa maa ara ftrar aar i 
^ aaar a?t af |t at ^garmar aar tafa at aaar aa at af ft at aratcaar arar aar i 
tar % g;aa afataa aatf at anart 26.5 to afo «t sra; a^ar a^t ar: afaa faaa 
aaaar 7. 5 at?f/to af o ft i farf sttt aa ^ at ft at faaa-aaaar t ara It ar 
afaataar arm ff i afaataar rif afo % asa aim a^rfaa at faa taar l t 
aafar aar 1 1 
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firsr, firsr ?rsn 
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Hg(II), Be(II), Cu(II)-!5rTfcrt?fl^ 

1 

'rrTwm rT«n fwt’SRT 

^ ^N'^rfT ^rfa^fr^cTT ^ 'tVo i^o % affira- TT 

31"^ Tf ?ft?r srfsRiT^Ttf (’:#Et) an^fl I (f^g- 1) I >fto t^p ^ ^ fPrar 

I ^TfT 'TT »TRT?fl?T?rT 5rn^ ^rfm fr^ 1 1 iif ^ | #f5r 3r?JrtlR> 

miT Jf i 'T^ ^ (^qt^ft^r) % f?rRl^ ^ 

tcTT I 1 JT^TiT 3r?ffftr?r sTR^f ^ »t% % ^ttrt strit 1 1 irf f?RT fro ^ 
tT fTcfT I 5r^f TT fsp mi3T#T ^ ?fr#3r (HsL+) ^ srfa^fTcR fTm I I 

STcT: ^ f^r^oTT W f% ^TT^'rflR' ^ r'WsT SFR^fe^ fTcfT % I 

'^Et ^ ?R ’TfcT^^T griiR: ^riftfr |, cTRR I ftr gT ' C< ! -^4r^ ' amfer ffr#5r 

^ffar T|r I foRT^ ^?5^rT fTo i^=^o ^ wh:^ ^nr -^IT | i ^ i % ^ 

^T I^TTT SRRf^sp ITf ftr % 1 : 1 5r faPTfor afr I | I fTol^o 
oTf^ qr sr^ qT ^ qfNWr qn’ flqRr sir ^ar | sfr 1% t^ar-^#T i : 2 
?rf of pRf'JT ^ ^=^717 $?rT 1 1 jff a’ft f | sRfti ^ ft ^qRfqq> wT^sr 

fs?r‘q>5fr aTRR- % ff I wirfaqr ?rT%ir % ft sRsfrerfHcT ^rr^irftq ^ ^qRPrqr 
^'MIr q?t ftrf fsir-jor q?r jfe ^ i 

^'R>a’ fqt'qqr % arrsTR tt ¥nft¥tq qfroar (L-) % ttr srr^ arm qit 
farKT%rga- ?rfrq;-Rff sttt rw ftRT ^t | : — 

Ki 

M*+4-L- ML+ 

K, 

ML++L- ML, 

qrm qr f^ q^; sRT'^fer m^-srrqq. l : l ?r‘^?T afk 1:2 
qq itar 1 1 ai^-fq?! sttt ^ % ’sma t qqft q| aqa aMtaarr qft 
fq^Rfafea aftqiT’q jitt Rqa fqqrr sn aqRT | '— 

u==2u„.f, (1) 

qrij un 3f\q /„ fqfw a'fa Ffrqftq ^ q^qftaar stIt: frar am 1 1 fqftpq TRnqfaq? 
aiTRf qjt sqpr f n?; w qftqpiR qft fa^fafea w q fw qr aq^rr | :— 

TT- i ^o+Uili^[L-]+UikJclL-Y 

l+ki[L-]+kML~f 

wo>»i qq M, qqrqr; ara'f mg anqq, l : i aX^r gq l : 2 a'^^qr # qfaqfrqrm 
I; fci fc, qqR aftT fsffTq ^qrfqfq'I^Ttqi 1 1 ^ mflqr^w qq ^sqq'lq qqqr: ^qrPrcq 
ftqmqr q^Jiar t ftRi qm i qqq fqrfmq f^qmq? ^ qqm qn^r % mrq afk fsatq 
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fir«r, fir«r ^«rT 


% wsJT 4Tr ?r‘’T?r t i ^|f yjf »r%9fr^5iT u, 3rfr'4?/?ra' srrf ^rririr 4ft ^rrcr^ft^rcfT 
«o ?r«rr sr^nr ?r'4:^5r 4ft TTfewt^rcrr % Jrpij'cftq' ^rTsir % |t?t |, ir?r Tt-tr^ cpr 

^i=l/[i-] ?Tna?ft^ % ^2rTt47(A:i=10*-«;A:, = 10K>-®T'i] ^'t ^rfRcTT %, W 

Ifto r^o q-T ?rT?Jt5ft?r 4ft ^5^31 4Ft ’Tir^TT 4TT #^ | I Wt 5r4rTT fecft^T ?r'4>^W % 

wf5Tc4' f^sRtqr (/c*) 4ft ^■DFiT fe^ftif afti;: ^cft^T '^JT % iTeJT-4'4)' 4ft ^T^Tirerr ^ ¥t »rift I 
’T'fTfTT ^ srr'a' iriTf 4ft ?rR>4t l t 5?rtirT 1 1 

?rr^aft 1 

Hg(II), Be(II) 3ftT Cu(II) % fsafjft ?r'4?yf 4Tr f?«rTt4fr 


sTRf^-qr 4rf^ (/*)=0.l ^rT^^ft^T 

^TITR 35±0.1®C 


NHa 

I 

C 


N C-H 

i II 
C C-H 


O N 
(-) 


srTiftf4’4>’ ’T'JRT % STR ft‘4'<i4i' fTTf^R ^'RTsST ^STTftrR f^*4Xt4> 


M 

mg arm log 

1 XT ml 
log KgjviL^ 

108 K 

. ML 

log 

Hg(II) 7.50±0.05 

6.12^0.07 

— 

— 

Be(II) 7.06±0.06 

5.77±0.06 

— 

— 

Cu(II) 6.4I±0.04 

4.91 ±0.06 


— 


1.40t9J 2.65m 

3.icm — 


R^oft 1 % 3T^T4Jfr ^ ?rR I ?q‘rrir?4'-f?«T^t4ft 4?T fR^TR 4><T f?r 5r4>rc I ;— 

Hg(II)>Be(II)>Cu(II). 

^t^sr^R fsrfsr % sttr ^tr ’ir st^t sttr ^tr 

'RfR STfcR I I iTff ^ 3 ?#^Rt!T | f% ^IR snf^ % tr^ ft f^T^R % STOT-si^ ’TR 
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, Hg(II), Be(II), Cu(II)-HT?etaTf^ 

fHsr’fFK^ I i wrmfwr sr-?! f^ir ^ |t n.+w ?^3r 

1 1 fir sttt sr^^gr ^ hej | f% ^n^fRfrq' 

^S'lTTirfJT^ ^'ft^frsr ^ 1 1 ^rir, smrf^ ^sir am srm srnftf^r^ 

f?«TfaErf Jr maT ^ mm mat t rrr^^ft fmaar m ^rmr ft 1 1 
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^ cT«?T 

(qsp ?ftsr 

T?TO5T fs(W*T, Ht. 3TO?T WtqT^T 

’ mrWT 

t?iT ^ ^3?T% 5rsn ^f #sF'RT % sTBJTinT sre§fr 

% 3fmn: qx ^?t1% ^ qir f%3TT w 1 1 

^ ?rsTT sR^fr^'t srMsruf ^ faRif^ftr qft jrf^sjt JTf^ sjWar 

^sfrl^s ^ 5ri% % snsTR tj: ^T" 1 1 

Abstract 

Chelate hypothesis in cancer. A review. By Purushottam B. Chakrawarti, 
Chemistry Department, Motilal Vigyan Adarsh Mahavidyalaya, Bhopal (M. P .) 

The chelate hypothesis in cancer formation and its inhibition has been 
reviewed. Mechanisms for formation of cancer through carcinogenic metal ions 
and carcinogenic molecules have been discussed. Similarly the activity of antimeta- 
bolites has been reviewed in the light of their strong chelating tendency. The 
probable mechanism of the action of the principal folate-antagonist methotrexate 
has also been discussed in the light of this hypothesis. 

1. 

% f^qTO-% ^%5rfrJr 

^ t • 3rnpT % ^nrtfer ^rar spj arq^ ^ qr ^ ^ 

5RT q«T ^ 1’^ ITT ^ arftrqr qr t efr ^ writ 

1 1 ?rRPT?r: t m| aiRT qrr r*iqi+< qH nr 

fT^ 1 1 ^ ^ f^cw qw qqr 1 1 qr 

p^v: v^r ^ ^ ^ ^ t?tf^ ^ 

% f^rtr ^ ^f%?r ^ 1 1 3T%q! ttorPr? ott ^ ^ 

% fMrftT t qRt ^ 1 1 ThTf sfk srrf^ % trot % srRRq? 
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^ ^ ^ ^ ^l^fl |— q'^TT. IftR ?r«rT' wt'^fqi^r i^^ft 

tT;ftf5rzT;T | I 31?!^ t^T^ir cT^TT ir^T^t^TIs: EfT^ | ^TT^RT^: 

arfsr^ ^ crxf ^ ^ i 

sftErfERff €t feJTT ^ ifV Tr??^g;>jf ^fJT^i pT«n% | i sri^ % m«r 

TT srWsTJff ^ fs ft-ftRs 5'ir ^?R?r | — ir«TT i%ift'5r?r f?«rTT^, 

fkTm^ OT-3nT=^iRT fw^Jr^TT 5r«TT I STT^ ^ ^^fSPiTT^PT^ flST | 

afk ^ stWet ^ pTTT ^ ^ ^'^sttt.t, arf^ f^^T-^ir afl"^ w Jr ?n?s?iT sr=rT?T 
|f«-’] 1 

2 . aft’? ^q[% 

t%spT^ %. ^ 1T55 ^rt ^ I I 

'^>r ^ ^rpRFTfi arrsr tr 3 500 an! ^ ?r (firaar ^%!Tf ^) I, ftsT ^ 

aj;<Tjq- %•;;; % ^tX'jff ^4 ^T 51*11 SUaT SRilt 51^ m'^cl aTff 

?1^ I I 

I^II^ (am?) aicl^iif ^ 3TTOT1TTRT ilif% fl5ft I — ^ ^fg, ■ afr.arcf^ aFRjp 355^1 
% ^iqRt ^ 51*11 ST^rraiS T|5lt | I aif? aifr^lT, % ?lTaTFT % Hm^l T|5fV |, 

afcli: 15R1T fl51T I % aRnfs^r qf^iTTW if ^tm-f^^FTSlfl'’ ^'t Hf % lt5ll | I 

‘'*FT#ft3R'' ajcTK^) 5T5? ^ ^W>*1 f%?^51 3r*ff if %?TT afiaT | Wff^ 

infr” ^ 5Rf%5T Enw 51*11 sn-fwi^ faisatcift (^T*it-i^^) skt "jir^i^” (f?ft- 

f^irfen irlfH:) arfw^ll^ (suftf?*! 51*1T ''qfR#?T Ji ?T*?r Sjg-^ 5i^.?Tfr 

^ Tim I "^^31*1” Ti5iRf%^ 3r*r^ strt | sriptfei t?i 4 Ji 

^mpFl-TpR^fl a=RtRT ^ 1 :% ^ 5nT^ !> I % ^Tx^ =r| {'TT??S f^lr^l?!) 

fi 31*RT slflTrT5ll^-^3VTft^^5T ff 51*TT =^t| srvTaT ^'IftWiaff 4 ^ 31SRI ^tfin^aff 

(?ft%fe^-%3i) Jr ii®i 

^■^n: ^T arri^ (??fTftrtT5Rj ^ sifter 1 1 ^ 51 % fsi>fdgr :‘3r|5r” 1 ^ 

^aFiiFfrir srf^raqfsRi tirV srt^' 1 1 jr^'t Ji ^>511 % aj^TR rrt ^nar 1 1 

?5i% ^ 515^ =^^*T i— > 3 ;^ sn^tT aftr lari arf^nfe (aftJTt^R) 1 

3T%5p RT^TT ^ar^ I fti aanaar lai*? sfislaf ^ ainFa 

^aifafsT 5i arai aarR aiaai aaa 1 

3. IlHT apt SlftlspcRaT 

=t?'?R: ^ ^fsia sRifRP aT'RfRieMRTsfr Jf ^'t%a-3rf?R?5'RT ^FPV aaaa faar ^ 
|, I T1TR51T I % a5Rf^ a«TT fa-an^actrr ataf 5r ^15^5^ ^f’R'T 
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I I. t fspirn^ ?ft irr^T t ^ t %5 ^ |, % zrarnf 

jT«TT ir'!TT«f 'T^t 4 qT eft. ^ % STSTWI ^TT^in’ % ^ 

5 ra^ 5 rw% 1 1 f^ft sTfri-?, qf^n: ¥TirT 5 =qti: ?f 5 ?Tr'ir m^sit % mirq' fl% 

I, f^nr^f ftrirt'iT qft srq^ srif^ fteft 1 1 ^ ganroT arg siwr bttto it^to tro qfr qtf^scr 

f^qx^T qqx^ 'x:’i?r Jf qq? qxxlr | qqx fqrifq'H. erqx ^^qeftq ax’^ % xnq xfqx^eff % 

■ qf qqiqr axr ^qtx | % xxqqr-?qTqT?cn^ qtt fqfq?q arq^rraff, fto t^o tro q%fg-q 
(^?:5ft%5rq), srxTo 137x0 t^o'xf5%qiir qqx xftstq xnfr t anqqt ^ axxqwqiefx 
^eft 1 1 ft o xrqo TTo-q%f qq ^qx axeqqr qflrH srfeqx |, qqxxr % tr^rx^q 

qfrqfqxq t. ftO qqo i:ro-qfftq% ft 1 qq^ 3 r 5 #t eXX^ % WXXr fto 1^0 tr.qxftq^ 
I |o qftqxq % qxiq fto ^qo t^o-qxftq^q- 1 1 qq qqq qq % qq fto tnxo tro % ?quff ft 

qq^qq % fq?r qqrxqxqt q|qx 1 1 f q xr^qr^q q qqqqx^f^ qqtfqq t%qx T^qx 1 1 fq% 

qqm I ff fqqx ^t q^rx^q ft fto qqo TTO ^ srxqf^ x^qx | t 3 iq% EPxf ft ^ ^ 

qxqxfq qxx Mg(II) qqqx Mn(n) %qqtqqx qqxqqf 5 XXT qxqftq ffqx qxqx ft 
sxxqqq^P ^qx | ft x^fqqqtjx^-qx^'qref j qq^fq ft ' tr?3iT?q % qqtfqq x^ qq qxaq 
^qx I 

irqo qqo srxx:o sxEqqxff ^ qqx qqqx | fto ixqo 130-qxftqtq, Ma(Il) qqr 
qq^qq f qeq fqsfft qqx^q qxrqx 1 1 fq qqxxq qx^-snqq qq?f q ft qx;qqr sqqftqq 
x^qf- f q^xqqx wx | qx% fs-|fqqq f ^qq ^t q% 1 ^ q^ f o ftqxf -sxxxio qqo xro 
qxftq^ ft qfqffqx f Zn(II)-3rxqq qffqfqq qqx Mg(II), Mn(n) qqqxCo(n) 
arxqq q?^ qxx ^ q>x^ 1 1 

^■qT qqn?^ etxn? 

EXI^ axxqqf ft qfq^ qfsxqqx trqxqq fqfqsq ^ | 1 zr^fer qr^'axxqq STcq^r qx^- 
qtf^-fqqqq % fqq anwqr ^ ff^ x^qq mq sxxqq qqqx sxxqfx^ mq qxqff ft 
ft qqq qtqqxf qxgqfe fqqqq f qqqt ^ ^nxxix qq isrrqt | srqxg; f fto irqo ito ft 
qxxiqq qqx 3 xxx:o x^o xro % q^qqq % ^ qtxrqxft xxxqx^qt ft ffqx ft qfxqfqq qxx: 
qqx^ 1 3xt7 ftqtq q^frqq f qtft^riqxfq x^srtx f qqq ^ftfx appq ftf qqxf | ffqf 
>x5q?q¥q f qx: qqn=q ^ qqxqx 1 1 w ^ ^ ^xxqq Mqr axxqxqq (sPxq fqffq), qqq- 
gxqq qqx fqqqq OTa f qx; qqxff f q^cq^f qxqqxft fqqxq xxqtq 1 1 qqxfqqxf, 
q^ ¥q % sqqftqq ft® xiqo iro sx^sff f q^ aqqqqqx I ff fqq ftqxwtxffqqaftqxfq 
x^f^^ sxrq f qqxftffq ft. q ff xi^ftx^lfraxtqxp' 1 fto xxqo tro-'xtftqrq ft ^ ft 
qqxqff (ftqtqft) f fqx: qrxf ft 5Tqqx xr^niq fr q?qf^ qrxf qx^ srxq sxxqq ft siirfq 
qx: fqf X xpxqt 1 1 Mg(Il) ft qqf^ % ft-3nqqtxigqftq>qx?q f qqxftqq ft ^fqf^q qrx 
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^ Mn(Il) ^«rr affir aw-arrq'JT TT?5i1'?|f^3r>3T^^'f % g'iTR>5r?r 

I Itio) 3Tcr: Fe(m), Al(in), Cr(lII) 3TTf? STTf 3TT4-fff ^ ®r H^T^cT; 

TT?3rT?Tr (to spl^TTt) TT?^>?r«rr Jr g'glf ^ ^ af^r?: 4 tt 'tt^tt aftt: 

Jr frT«r ^ ?rJTR>5rrr t Jr 

w sfcTC ^T ?f^?r; Mg(II) ^ arfEr^ sr^ 4 t# sr^q' 

arrqjff (Fe(in), Al(in), Cr(JII) arrfq) sttt srfJr?«rm | Jr srr^ sn^q 

qrrJTpq q?tf?rqiT Jr qf^-JrttqRor qft tlpqT str ^ ^ I ^rrirFq' >^ 517 ? ir-cf?r srsT^T 
ar^ff ^ 3TTq?qq> srri armf qft sr%f«nf7q’ |, i%q5Tfqq> fq^qrar 

5frq-R ft ^ctT I I ^fqqiR^ srrg-^Jrs % % anj fErJr qt ffJTtfsrar ft ?ErqicrT | 1 ar^qr 

ETT^ 3TTqq- t?r^ ??Tfe % qTR'q q-cTTir q^ f 1 qqT-As(lll), As(V). Be(ii), Cd(ii), 
Cr(lII), Fe(III), Al(in), Pb(II), Ni(II), Cu(II), Hg(II), Se(II). Pt(IV), Mo(VI), Zn(II) 

3rTfqPS*,“J I 


¥fqq?r: BRq Jr etict qtrqqJf ?ttt tJr?: qtV 3Rffr qtt srqq arR^tt Jr tt 1 

^ ETR 3TR^ STXT, sTRtfqq? sTTfqqt ^ ^Rptr % arsq-qqf qiT fq^q . 

jTOqqrtqrq ar?^ %qT | aftp- ctr qrfq>frqff“^ Jr #Jr?: ^cTT^q? ?rqT ^q^tql-q etr 
q^fqqjf giR q^rq' qJrfl'q (firq qttfeq) qft q^qraff tt srqqqr ^irt i fRttq^ qqr ^ etr 
qf'RT qqr tto 1^0 tro-qMtwJR % rr tto 'i^o qro-qqJrqqr q>q qft Rqqr % 
sTRRiqrsr q?T arsqqq f%qT iP’^ qf ^T RRfR Jt ett^ arrqqf qft ’jfqqq arq RTfqq ftdY rt 
qft I I aRqfR t fqq^ qrJr q?qf (f r qtt qf rt gqq Ttq fqqr q^RT rtr str^, 

Tqq qqr rItr t RRRraff % aq^Rq ^ RqfRR ar^ arsqqq qqqR ^ arr^ fRqJr "Rt 
RRRT I fq? qf'RT % RTTR RRl farqirR % ^TR f ® ETR aRqqf qft RTRTaff JT ffe ftcft | 
afk fS Rt RtRTaff jf qTRt I ?Rt srqRT ar^ qft qfe Jr CN— Bi 2 rrt Ado— B u q>T q[R 
fJrfqqq 3qq|n: ^ RRT | artT ?R4>T qR^R trsarTf Rt RR % RRR Jf RTETT RcRR flRT RRIRT 

qqr I lF®3 
RRt RERRSP Rlfqqi 

#qRf q^fqqJf qtt qf rt rrrr rt a^qs RRTR q^T^r qr# qqrqf ^ ^TrI Jf q^r qqr 
I aft-?: qf R^ RqRTT R^qt ft^ RT 7ft rtrtrr: qT'RT RRRqi qjrqfqqr qqr 

arqqqfqqr ifriqqJf Jr ^ Rf^ qfe Jr RfR^R etr anqqt % Rf fRq" ft^ qr q?tRq qqrJr ^ 
qqR 5rq% ^qt | i ir qTf qJ’ etr qttRq rtrtr t^?Rr?R-qR Rt f^rfqfg ^ qftq^q 
^5?qR qT7% arqqi RfqR?R appR Jr fitRT -aTT^qtfRqi qqiqf q?t RWR qqr q>Tq Jr 
qftq^q R7 qq Rjfqq ft^tq qqr^ fR^^I RiRRq j^^rrr qq fqqfqq qft tr qR i fR 
qqqq qftRJq ftt fqrqr Q7RT.?Rt fIfRT Rqqr rtr-r^rrr qrt qftqfqq R7 % r*rt 

Rc'rfR qq qnRR qq Riqt I 
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^■^n: ^ ?r«rT 

4. ?t«n arg? (EifitT)-Tt«fl sjhrfgjfK ^ 

^^ ^TTdsft 3ftcrftr?iT ^ sT'TmTTFJr (^*?rt srwaff ^ ntt ?fjfrf%g' ft^T aq-sr^ 

^rar’T’JT sn^sff % rnsq’^r ^ arq^niiptr sn^ ^ sn^flRr fRrr ^f'^nc 'Sciftf 4rl sr^- 

4TT ?r4idt 1 1 ^jcft 3rf9^?r sr^^sfl aftqrfsnrf 4 ?ff!n 4 ?T f^^TFR ^ flpn 

ft'ftr (sPTJft^^JT 5rc4'R#?r ct^tt 3t«rt ?rT5di'^ i'^tfl4' ^ f^ 3TRW4) 

afrJTf^ cfSTT 5r>?>r ^^wq:) t ^TSTT ?M4r?: ^ | I 45ffk4i: sn^-srfTO^ (^ZTrft 

fir^e), '^^rarq- sr%fr£ft siqi^r sr^ftfsTiTf % ^tetr irp- (=^Fm- 

■dfijzft) ^ f^nT, sftcrfj sftT ^rsTsfMTf? ^ ^rn^fET^-RiTR^ t?: spr:^ 1 1 aqw? 

^rTETTR %HRtfrTf?f t i^qr^ir % 51% 5r%?Fq-Erf | sfrc aiq^ft srfar^ srr 5ft% % 
4JRq‘ ^ trysTT^Tft flRT 4?! ^ 4R.^ | I (^ ^ |t ?RRT | fti sjkfelf ^^TIET IKI 

=^inqp4'%ar ft qr? aftr ^‘tftT^sff t str 5r%zn3ff ^ ^ f) i ir feqr-^fsr t f® 
ETR sTT^Tfr ^psn ?r ?ft q-zTfR ?rfR^ %3 1?^ 1 1 ^ | Cu(ll), Fe(ll), 

Au(lll), Pt(II) ?TSTT Zn(II)M 1 

^ ^'t SREjRnrT % SHETR R! %fqR 4f'?R-^ siWkqt ^ ^tRSEf-STf % 
?r«rr %fqR etrstt % Rsq- #sp ?ff r ste^ret 5rR?r ^ qw 1 1 

^arj[24-28] ^q-, |[27-S9] ^ ^ftSTT^ ^ ^*’^R ^SRR % ^ ffe 

% JTfRgR jftfn'spf 4?t 5r^ffr r srsiRfr 5rF^ %rt 1 1 ^ |— 

STTf fcR- cT^TT ¥??t%5r Rft^tiT, TT^RtfR, RTtEf, ETRtRfR, STEq- cRT 

STREET 1 qr?f% ^cTRT I % ^ srfET^ Ef, S-fllfmt-R^MR % srp^T 

4tt#r^4rR4T %RT?r ^'Tf^qcT f I 3f5r; ^ Eft ETR Sfmf ^ Rr% p 

3TRfER ft^ I I ETT^ % ^RT?: Jf ^mpr % ^ Rq' |3TT I 1 

^ STTO t Pt{II)M. Cu(II)C3i]Fe(II)t»*], Au(lII)t8«, Zn(II)t“l, arrfe I 
^RT ^ ^%ErF ^Efl ??r% #4Rff % 4f?R-5JRTT t ^>RtEff 4ft ?nft^ 4r?% p 

^^RT I % ^r^ftffRF sr%T 5 T^ 5piiRft (Immune defence system) R 4rR 4Rm | 1^®®^ 

4Bt^S ^RT»it%fS 

ST^^Eft sftwfWf Ef % f 4ft •qi'l^i ^ERIRJR (ildl«ilRrlttr) 4?! STETlf^ +<.dt 

I (STErfcT 4ft#R ^dT^tfERd) I 45t%4? ^EW, 4ftf?rR % ftR STRIRi 114? ET^R^ TRR%4i 
I I iTf Eq-_^^iT4fr spR (PGA) f%T | l PGA (DHF) t SR- 

f^cT f%T I ^ETT REfSTI"^ (Et%f4REr) 3R4ft ^ DHF fo^d^f DHF 4ff dZTfRft'^^ 
(THF) ^ 3Tqr=4fjR 4t?: ^ I 1 PGA a% dWR 3R?nT THF | ,1 RlfRREf %4R (4?rf%- 
%4r 3 pr) % ^TTEr THF, RtfERtfRr 4ft-t!E5rREr % ^ptr f^RRftHcrr ^tr 4'4RT 

^ I [3t-S7[ ^-(T?afTfir 4ft 3TR?JR5rT 3%4i t^-4il4'1 ^^fRlft RTRTR^ % MSnl 

I 45%%-5rfcr^ (^dT%%?j) DHF-fe4^ ^ am? 4rR 1 1 si# p 
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TWtffir ^0 

o 


| 3 TT THF 5 T|'V ^fTrTT ?r 4 T W ^ sTT^fl ?rwV tT^- 4 n#fr ?«rRT?^ 0 T ^T^- 

fWJT fT^ I 

TTqfr TT|c4’5of srf^T^sft sr^Erfsr (4-q;iftfr> N^® 

sTf^r) t I #T=?5TT t 3TT5r % 3 r^ fr% % ^rf. DHF-feqf^isr # f5FirT?fiW 

fterfgfift % DHF% a-fcRTO? 47 TcrT I I w qitf?r^ STToT % STT^ipT 

4r?: 4?t 4jtf?r^T W ^stt q| =?T?rT i 3 T«tt 4 t #V>?" ^ % 

srfcT sftf^. 3T^ ^ g;5RT ^ 1 05 5^ srfg^ qpfl 4'3ft 1 1 


gw fl Jr '^gr^cT'f ?r4T ?r^3ftTflPs/3,83] ^ ir^ % srr^ 

sTFTfff %■ ^rw arf^rfgnTTsflr g^r TrTWWgi srsuwr wcr f^JTT 1 1 srsirq-fff % TfTi'rrTr sTcrrt 

t ft? : ' 

1 . #sfrf ^Jrs ^ ftftr??T ett^ srrirfff % srf^ sftfcr q5tftr^ srw ^ Jr 

, arfSTgi 1 1 

2. sTf^ir iTTs^rir Jf srr^ arm! I" ?f^ftr?r ^nr^r arq^ qFfr 5PT^w?r 

?T^' ^T ^qqlq |q ^4? d^q's’ grr aqqirt 4?wr | aj^T. ?^«TFfr 
^qrrrr 1 1 

3 . 4?1^ ^ qqfF 5'ir ^rrr I aft ^?r4?t ?3'=s4r ftrft^-ftr^wrr 

4?t sftT f ftcT 4?TfrT 1 1 

4. ^qtf'sfJrs: arTZHTf % ?rT«T flddt aftq^ gft ?r^f sqq^T'?: 4?Td f o; l : 1 

1:2 (srr^ : aftq^) git^j 4'qr?TT 1 1 stct: ett^ srrq'df 4?t 4?fr % 4?q dt ^^T^rf- 
?fqtar4i?rTTf aw^q Tf arrcft | ftrqgiT ^jqqtq sTTf-aft^rfEr 4?tws dtqsr^r: ^farifq 
Jr Hqtftrrr ftq Jf 4 ?wt 1 1 w ?i| ir^afT^qf ftfqr 4?t 4?^% 4?tfti4?T3ff 

% ftmapT qft ^4? ^fTT 1 1 


5 . 


PHF— ft: 3 ^ 4 %?r 

\ TVf*+ 

^ M ^ 

Jrsft^qJf? 


qqfftr sftqfar 4 ?t ettcT arr^Fft ^ jftfJr ^|?r'3rFEr4? ?tdt |. ^’et fwafdt-^t^ 
spT ^sq-Tfqcq «r| 5 r srfg'q) fFrr wf|Q[ 1 ft?^ sri'^sr ^ ^Tftq^r ?rf?T4tar4) 
gq- % 5R;T?r Jf ftrft^ t ftrftq?TT ^fft 4?T# ^qt I 4'|t 4fTW 
I ft? aftqftr "dPTiff t 4 ?T'ft arw ^r^rq" cr4? tTfarr^q Jr sTRfsrcr iridt 
qqt 1 1 

arqwT ??ft qT^jR- cTSTT ?rfqtf»T^ftt“] qT«?rf8FJr 1 1 ^ 315- 

mx qjrn: (MTX) ^^ft^rnrtftrR (MT) sftfftr % w«r 3 TTq 4 q 4 ? srr^ arrirff 



^ ^7% fr«rr 
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1 . 

2 . 

3. 

4. 

5. 

6 . 

7. 

8 . 

9: 

10 . 

11 . 

12 . 


\ 

% tnsim' ^ CRT cT^T I MT grw sttjr (Cd+) % ?rrsr arRftR ^ 
I srl MTX fr^ MT-MTX-Me ^rar | 

aj^r 3TR5ir^ ETRsff cr«iT 'sri’d, frl^r^rR? srr^aff ^ ?ft srRftR 

^T^T I : 
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5 gr«[T fsT3TtW>!>r % 

spT5rf»n:^ (ii) 

%o %o gfpn, 

'c^rw?! f^sriJT fe?# fe^'t 

?TKTO 

SRH-T % (II) #5?;^^ RHgLi(I), RHgClOCII) g«rT RHgClL* 

(III) ^ ?f?^EroT ?r«rT f^>^?rTaTf ^ fen ^inr | (HL^=^f^ sn^, L2=3rTf- 

. L®=f«rsfrwt^ft^, R=p-^?M (p-ciCgHi), p— 

(p-BrCgHi) I wr ira ficr ^ | % ^rfer Jiff 1 1 

st^rtb ?r«rT (ir ?r«n uv arsjm % arg 3im cw 

5f)ir’i5 tT 3na?Eff ^ faak<rr fw w 1 1 irnmr % sri^'f a iftfeff ^ 

^ at 1 1 

Abstract 

Organomercury (II) complexes of kojic acid, isoniacinamide and theobromine. 

K. K. Dahiya, “M. P. Singh andM. K. Kaushik, Chemistry Department, Delhi 
Unverssty, Delhi. 

Various carbomercury (II) coordination compounds of the type RHgL^ (I), 
R HgCl (II) and R HgCl (III), have been synthesised and characterized, where 
HL^=kojic acid, L^= isoniacinamide, • L^=theobromine; R==p— chlorophenyl, p- 
bromyphenyl. Conductance measurements show that these compounds are not ionized 
in solution. Nature of linkage between these ligands and metal ion has been 
derived from IR and UV spectral studies. NMR spectra are also described. 

sri^ irqiT | ^ i |o crar 

<I?ro ?',^T 1 1 t'’-] ^ SfRntf^ 

I faraftOTtJT ^ ^ ^ ftraiT ^ncTT |mi 
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crf^q-T, ?r«TT 


4?V srF^f^^ fsRmWT mg mmr ^'Tf?«Tfcr % mcfr |, stct: q-f 

ftjiTT irifT sTT^r (i) 3rT??r>FTf?r^mf^ (ii) ?f«TT f«T3ft?rMfr (iii) % sptwFitt- 

spft (II) ^rfe^r iftPT4T cr«rr % g®ff srs^rmr f^T i 

^ 3T^4i ciw fw?rm?r | mg arm^ff % ^t«t f^fwm srafiR % m^sr | ?rm 

^ ^ ^ arsirmT ^ ¥?>m | ar^; jtit fgt iwtt 


O 



1 


% 3Tsmr?r gtim ferr ^im 1 1 ^ ^rr mg armar crm arwaff ^rV 'TTO'ifT^ 

arMIpmaff ^T sTsirmr ^ g^ t if®-’] 

gsm ^'>ft % irg^ i 4T>f^^ ar^^ ‘‘q^spi’’ 

% ’jTtm mn i ffm FraTtmiftJr %fiT^ar ^o go i^?ro go t sn^^r 

^q-T mr I P— ciCaH*HgCl ?Tm p-BrCeHiHgCl m?r^ f^fST 5Tm I 

Ep>fe ^T (THF) farm ’titt farm'fm: ^ %qT mrr i 

farg feT^rgftwcR ^ 'ftsfmFT ciaiT tng # B'i'H t?: m^-mff 

q w nm I T^mrg arTqmr ^f^gB-^pTFranr # ^'Tf?«rfer ^ 1%m nm i 

mai^T m'TiT Ig m^'tmaftfr ^ ^ f^sr mm Frm ’imt®! i 

tggm^w m^ir |g gfir^t ^T5r^r-%ar (ms:^ CM— 82) aft^ arq^^ ?^qmr 
% img qf^q-g^qr uv— Vis ^^qmrqnft (qfqq 554) ^ qqqtq fqrqT qm i qtefq 
gqo gqo SHTo 500 Hz qqq % Wf^qq A— 60 f^rqqqqTqt TT 30°C mmrTq 

qq ?rfeq q^ i mqrqrqq: gfq qit TMS % qi^sr S % g^qf Jf q^gq fq?qT qqi 1 1 

'siflRT iiWi^ % 51^1% wOf fwfasrT 
(i) qftfeqr % qfofl qqrqT 

25 fqqt THF ^ RHgCl q>T 0-01 qtq fq^qq q%, 25 fqqto JHF ^f q^ qit^ 
sTfq % 0.01 qtm (l.42g) f^qq ^ fqm 1 1 fqsrq qit mqpq mqqrq qq 




149 


(ll) 

3 fe^TT w a'^rr . ^ ftnri i =#rTt 

’T5TT ?f«rT ^ferir ^sr firm ferr i ^ stmr RHgL^ m ar^sf t wct 
ifm I f 5 i% t«rT % stWt fipnfiTtr ftrm w i 

(ii) sn??iffHf€^Tni3 % Hfaf 5^Tfn 

25 fJT^o thf if RHgCl m 0.01 ftmH mn mimfirfiRTrT^ m 0.0 1 
( 1 .22g) f^mr^T ml f’mTJTT i ?rRjn^ m: mrmr 2 ^ fefffegr 

f^iTT cTSTT fir^r^ mfr fmrT i firmer ^ rr^ m^^cr mrR 

f«n: fmrr f^irr i w wtt RHgCl(L^) sr^srf t srro ffm | ftfir fsR 

% mmc ir 5^T; ferr i 

(iii) % 5rft5i iflfn^f m 

25 fTT^ffo thf if RHgCl m 0-01 fw^iPT ^25 Mfo THF t 

fq-sfr^t^T % 0-01 Fm (i-80g) fjTmrnr if firm ferr i w firmr wft crmFi 
'TT mr^TT 3 ar'j|: fmrr ^«rr m?r f^ i 4ft Pr^lcr t ^Mtipr 

1 srmT tfct ^?r if lO fiT#o mr mri 5 fmffo i/m NaOH f%mr^ firm 
1 i?r 5r^R KHgCl (L)® % arer^ q- ^ 1 1 ^ ir sft^ ^r^ ir j^r: 

qjq; 1 1 


cf«n 

RHgLKlj, RHgCl L=*(li) RHgClL'>(Ul) 5r4!R % 3r%4r 4JTmT(4Rr (II) 

^75% fqfa- 5TTT mrrq m 1% |. sr^ (HLi==4ftf^ srm, L2=sTn?rW?r%JTTi^, 

fsTsffqtiftq: Rc=p— q^rtff'lfiFT (p— ClCsHi), p— tp— BrCsHJ | 1 ^^4^^ 
5ff m firmfirfe?r mFpq ^rqfqnrtiTf ?rt mnm mrr , 

vs 

1. RHgCl+HLi^RHgLHHCl . 

2 . RHgCl+L 2 -^RHgClL* 

3. RHgCl+L»->RHgClL« 

^fqr ^ % q!)§rftf4> mr sito W1(d+ fmrfqft % qR rnml 1 if 

qir 1 1 T thf q# DMSO if qmrsftfr I ar^ tmt?r qt f^ftmft- 

?cr fTi04iT^iTf if 3TTf^ ^ ^ ^mr^ft^ t ' F ^ % 10~®M 

Rfm. 0.3 Ohm-^ cm® moH mt qf 1 ^ | tisH4|jt4r 

% t ?rqT if arwfirqr snjrrfmrf Hft f i 
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^ffiTT, cr«TT 


O 



(1) (IE) (HI) 

2 


frssTT 5Tf??rP«] % sr^r t 1665 cm-^TT 3T^5fri?<iT u(c = 0) 

5r?rr?r srr^flr | i ttr ?rTirT<-q' wh sri^f^ ^ Jr ^^5 irii 

I I sfcRTST'J^ 5TS^3f5=r cf«TT % C=0 STREET 

^>Tr 1 1 Jf irf^l6io cm-1 ?:!PrRTs=frf(cr fT 3rr?rr 1 1 ?rR | % 
Jr spT^ffJr^ srrg arm % m an^sr ^tcTt 1 1 Jr ij(C=C) stctr 
1580 cm-i TT 3T^5f)ft>?T ^pV sft % ^ 1560 cm-^ TT ?«ri^RfT(r 

arrpT Jf fqRffar^ OH SRRCI*] % #0^ 3200 cm-^ HT S(OH)Pi] 

%^Tt'JT 1300 cm-i TT !TTR ^cTT f I J' t'R ^%?r Jf 'hJ' sift, far^rJt 

5TT5r |t?rr I f% ?iaF^prlf ^ arra-arTwlRarfr arR-sr ^ 1 1— CHjOH f^r^ v(OH)-^ 3550 
cm-i CJX 3Rai)f^?r fspiTT tt^TT I .w(Hg— 6) STciT^T aTTfr^T ~430cm-i 'T^ arwaf^fspET ^ 

<jft^ ff^TT ?ff5ff ^ C-O-C 5RR arrffcrP^J wm: 129o cm-J ?r«rT ^1230 cm-i 

'TTf »Tf I ■ . . 

3rR?rtUrf#R?^ Jf ?f)?T arR^srfr ?«rT?r pri^ftaR, HRfraR ctstt 

aTR^^r^T I ^TtJf Jr irr tt^p Jr arfar^r ^«rRf Jr mg 3TR?r % ^etr arr^asr 

'WHT ^T^cTT 1 1 arT^tfJrfJrJrR?^ ctstt ??r% ?ifaff Jr stctr 3tti%'^ 1680 cm-^ 

^^rr % v(N— H) ^ 3iTf% ~3320 cm-i TT ^ ^rf I ?prJr | 

^#rPT srf^^arH ^«rt ^rft^ ?n^ar?r ^ ?rR srig % arr^sR ^ ^twtrptt 1 1 

3TR?flf?TfJr%R?^ 3r<5 Jf u(C=^C) STSTR arRfJr % ar^^qtr 1590 cm-^ TT 

cfsn u(C^N) sr^ arr^far % apiTor ar^sflw tu^- 1 550 cm-^ RR | aft fip 

% sTsPir Jf aRw: ~i620 w^TT 1600 cm-i ?«rRt?rf!:?r ft arrR |i ^tr-hr 

% ftr^rR % 4^R’Jr 950, 605 ct«rT 405 cm-^ CTT ar^’Jrft'RT RR t-^"^ 

Jf ^iTwr:~990, 635 cTR 430 cm-i q-T RRlcrf^vT ^ an^ | fararJf RR ^?rr I 



(u) 


151 




152 5f^T, 

a«n «rTg arm Ir stt^fsht | iib u(Hg— ci) 3TTwf% ~375 cm-i 

TT f(€\ I I 

fsrsftwtiftJT SfiJ if v(C=0) 5r^5T 3rT^% r^l660 cm-i 'TT ^Jcft | sft ?f^?ff if ^ 
?:«TT?r TT I 1 srmK tt ^tt g-^?rT | % artj grg arr^r^T % ^rT^r 
ir maFsr ^tctt fq-aftrriftvT ^ f(C==N) % ^R”r 5n':?r sr^fisroT 

1540 cm-i ir ?«rmtcrfer % ^-.^1520 cin-i 'n: snrancn 1 1 ftcrr | ft; 

STTfrEr;? N-9 % ^ ^rlT f i«,i’t;(N— H) STm^T 3nfftr~3100 cm-i 'SfT arw^ftftrcT ff^ff I 1 

^fftra? 3ri?r % 5%^fftr^r ?'fte’T % ?ncf ^>?rT t ft; % w— tt* 

% ^RW IT^ #0^ 255 nm (log € 4.8) T?: aTTcTT | I an^ % ?f^5T ^ # 0 ^ 274nm(long e 

3.8) 'TT ?«rRTa-ft:^ ^ ^crr 1 1 |>?rT | ftp: 5r| q-^ncrr | i 

31T^?ftftrftrirTTT^ t irq? |V 256mn(long € 7.1) 'R STT^TT | aft 

3T=r?T>4^ % ^ctt 1 1 tf^aff if w4;t ^eqr^rtcR'n' ;=^ sfRftr 4?f affT 
fr?n I ftrer artarR t arr ?r4>crT | ft^ ^FTwfftrai' ^arq; %• arriaEr;; ar^^iTar ;Tff 1 1 

ftr 3 rtw>ift;T % uv % ffT^’ it?rr | ft; 4 ;Rfftrar ^ 4 ; % w— tt* afa;^^ % 

arq^ftcrq- 280nm (long e 7.5) TT ft^TT | aft af^gaff ^ 278nm 'TT !R;j 
^ cTT 1 4^fft; ??r if ft^q' ar?^ I 3r?r; srr | ft; ^rf ^arq; arfear 
jffftrqff if OT 5 arpr;; % an«r anaFsr ^rff ^rar 1 

ftrftr?;! ^f^aflf % iHMNR a^4?ir d®-DMSO ^f srftrftfe^ T%ir 1 ^HNMR 
a^ir if, af^aff ^ qftfarq; anar ^ ftra^rrarftr^ ftr^Rar % qft ; 

82.57(S, 2H, Q -R CHj, 86.95 (S, IH, H 3 ), 88.06(S, IH, H,). 

^ qrffajai; ar^rar t Hj 5r«rT H« % ftm^rar f;Rr: 86.45 87.80 r sTT^cr §;( i 

an^f % ft^t I ft; af^aff qft afT=4;fT if c< r ^^fftrar ar«n Cg r ^i[f iftarar 
;ftRR 1 1 

an^WartarT^ % af^aff % iJHNMR r arsqq;; % 8 % 
r;t itt^ I :- 

87.0-8.0 (m, 2H. H„ 5 ) ar«tT 88.31-8.76 (m. 2H, H„ j). 

ar^’ft; arrfaftftrfar^Ri:® if r? ^tarr farp'pfar 88.10^8.30 (m 2H) JTi'ar ?>arT 1 1 lar ar«3r 
ar ^rrat | ft; srrf % af^aff if =^ 5 i?tq- qr^arq br 4 ftr?R | 1 C 6 H 4 (R-HgCl> arg;| % 
Raor ar^^TR fanrq'ar arqr att^afff^irRT^ % H 3 , 5 fa;>rRr % arftf aqTcpT % q;ara^f:'T 
87.0—8.0 TfaaR ^ fanrarar srro ^tarr | 1 
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(ll) 

if ^ Tf^ ^HNMR =^^5^- if fqrRf^fer g rj j’iK finnrwf % 

I 

S3.36 (t, 3H, N3 tTT CH,), 83.90 (S, 3H, N, qr CH3), 88.05 (S, IH, H.) 

^ Jf ^ 87.82 (S. IH, Hg) ^ I I ^ I 

fqr W ?fi5T % t N-9 qJT ftcrr 1 1 

3Tpfl'?T, ^ % ^TT^rfr I ^0 %0 ’^f|<Tr 1^0 

tffo ^ f9TSTR% qff I 
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Mnai), Co(Il), Ni(n), Cu(II) ^ Zii(II) % 

(FTHA) SHf 
(ITHA) ?Tf ^ 

3T«sn75T 

(f 3!lTo »TTSft, q’afo 

%o qfio 

fg«nn, farearfggmtr, ^nng^ 

^ 5ftsr 'Tgr t (DMF) msjm^MQ(li), Co(ll), Ni(ll), Cu(ll) 

Zn(II) % % ?TWIim grcr stf^t 

(FTHA) sftT sR^^Jdt^sTW-fw-N-rO'^t^TTir^rfi^f^WTrTr^f: arr^ (ITHA) % ^ 

^ T’TT fspiTT w 1 1 ?r^ Tf5T'# sr^ffr % sRf)?r flcr 1 1 ^ff^r % ?n#r 

^ cTT'fk (DTA) sm sreim ferr w | 

TTT^T t^'=|i^Fr 5r^ % srrmr tt ^ i 

Abstract 

Synthesis and structural studies of the complexes of Mn (II), Co II, Ni (11), 
Cu (II) and Zn (11) with fumjttyl-bis-N-m tolylhdroxamic acid and isophthaloyl-bis-N 
m-tolylhydroxamic acid. By Km. N. R. Gandhi, H. D. Juneja and K. N. Munshi, 
Chemistry Department, University of Nagpur, Nagpur. 


Some new polymeric complexes of fumaryl-bis-M-m-tolylhydroxamic acid 
(FTHA) and isophthaloyl-bis-N-m-tolylhydroxamic aetd (ITHA) have been synthe- 
sized by the reaction of ligands with Mn (II), Co (II), Ni (II), Cu (II) and Zn (II) in 
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ittsY, ?r«rT 5;^ 


dimethylformamide medium. All the products were insoluble in most of organic 
solvents which indicates the polymeric nature of complexes. 

Thermal stability of each complex was studied by DTA, whereas the tentative 
structure is proposed on the basis of elemental analysis, reflectance spectra, infrared 
spectra and magnetic susceptibility measurements, which suggest tetrahedral 
geometry for Mn (II) complexes, octahedral geometry for Co (II) and Ni (II) com- 
plexes and square planar geometry for Cu (II) complexes respectively. 

, (FTHA) anf^ftt^TTW-fg-^r-N-m- 

3 Tt?r (ITHA) Mn(ll), Co(n), Ni(II). Cu(II) Zn(II) % 
% f?riT srsfrrr 1%rrT w 1 ^ # % cTT'fl-q spT srsrrnrr feqT ttjtt 

’TTiqrnr ^ 

3 n= 5 r sftT %■ srpB 

(STTTfi^^ >T3[R % ir) fqgs ^ I wm: Wsrqt 5TTT srrq^q-^T^FTT sflT 

srfET^ 'rfr'scK^r finri nqi 1 srifftriTr srf^jg-q t a'm srt: S'/frrqe 

I cr«tT ?ffwt % sr^tP ^ afsprr ^^ti-V 5 arq^ tripmqpft % ’ 

fqftr srt f^^tr rrin 1 %■ 3 Tf^r#»iq' b^fsp^or^sr 

’ 'O 

(Single beam) ^?r VSU-Z-P ST^FTWft T?: trqr I ^qr^f ^ 

sr^^'f m qm fqftr ^ fq^rr qqr 1 

trf^WcT'STT 

srfqf^iTT arrETTfTrr tj# 

^ ^ qp; 1 ctt^tt ( 0 . 25 m), 

(lO'O fqo^o), ( 0 . 3 m), ff^TT 3 TT^ afar (30 fqo 

?fto) ^ 500 fjTo^lo % Jr f^T qqi sftT fq«r<ir OT 3 T«rqT sfrt: spir mq 
35T fqrqT qqr I ^'hrt fq«r»T Jr ^PTiriTT f q qrt^ ' q^qqT^/3rT^>45rm 
(O.im) (isoft-o^o) 150 fqo tfic) 

^qq qqr qJ: q?t. srqfq Jr fqqrqT qqr i qqqr |■(T sp-^ f^r^r qqi i ^ 

qqf?qq % gqq % fqq . qffl-qffq qlf^qq qrrqf^j % fq^rqq % sfrqT 

qqi 1 q?qTq qq NMF-qqqrw fq«rq t i%qT qqr l (qvrqTqt ; FTHA, 174 °C 

ITHA, 146 °C) I ^q fwqqf % ^f?qqT fqstqq % qqq STtqrt fqtqfqfeq | : 


FTHA {qqq : C, 66.00 ; H, 4.87 ; N, 8.30 ; 



FTHA crm ITHA ^Tf^T 
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CisHigOiNj % : C, 66.30 ; H, 4.91, ; N, 8.59%) 

ITHA (sncff ; C, 69.8 ; H, 5.56 ; N, 7.41 ; C, 

70.2 ; H, 5.32 : N, 7.45%). 

(O-Ol m), OT^ (0.01 m), (75 fifo ^TT®) DMF (25 

ft-o ^fio) 250 ftfo Jr f^iT oT’Ffpi' ^ 3r?r- 

gjGir^ (Water bath) qt ^zri qqr i ^ arfwT ^?tt? qfr fqjeer f4>'4T w 

aftT DMF qsr^rm t ct? ?r4T am qar ^ aqr a fqa 

aff fl mr i 

srf^s^fta =|4 % ¥T ?r fa# #^§r aaaT aat arana qnafaq? ## 4#fft- 

qjra, ^afsta, ^mfa, DMF, ar^4#f|4aa> 4i'?iN>#fa ?mf? # srf^a tt# a# i 
^a% a^fa ^raf ^ i 

fa a^#f % aa?a €t sRamrr arfkq? f45#aa % snart qr ^ at faa% qftwra 
aR#) 1 # fa T aa 1 1 

stafqa f'lqaa 

FTHA aar ITHA t 0-H aaa fa aiaa: 3100 aar 3110 cm-^ qr f% ati i 
FTHA aar ITHA # 1600 aar 1605 ciii~^ qr aaa aa qft aq, fafa qriafar^a 
qraat^i % fair fafa^: # ar awf 1 1 920 cm-^ % ara asaa afaar ^ fa N-0 aaa 
qfqa qfr aafar 1 1 

a^f # 0-H aa ^a ^ atar 1 1 a^f # qaafaifa ta qar arafa aqq; arar 
far qrar aar a# c=0-^M aamr ama faafa # an: ffaa qnar 1 1 n— O fa ^ 
a=5aaa ar^ ^ afa aar arar 1 1 ?a^ ataar at arq# aa araf 1 1 

qftaaa ?^q?a a«n i^aqffa awaa 

Mn(II)-FTHA a^ 27.77 kK % mr at fa oAi-^^E(D) a#aa^ % fatr 
fafa-^ faaT ar aq^ar | aa? Mn(ll)-ITHA a^ # 25.00 kK % qra sfps fif arar 
fa eA,^^E(G) m % fatr 1 fafaf ^ asm afaar aar a^'f % l^'ta ^ araa 
fa aanff at a^Eaaata ^arfafa ^ jfe aaa 1 1 

Co(ll)-FTHA agaa # 25.64 kK qf aaa ft# arar aaaa fa am qfwa^a 

faqfaffMfaar am I aafa Co(lI)-lTHA a^a # 21.27 kK ar feaf mar fa 
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’Tt^, 'I^^TT ^«rT 5?5ft 

?rfxiift 1 



S3 

sR^Tf^ar !FfEre?T 

C 

/ 

.r- \ 0 / 

M 

H N 

FTHA (L) 





[(MnL)]„ 

57.10 

4.18 

7.40 

14.85 ■ 


(57.06) 

(4.20) 

(7.32) 

(14.64) 

[(CoL, 2H,0)]„ 

52.01 

3.70 

6.71 

14.10 


(52.42) 

(3.88) 

(6.79) 

(14.24) 

[NiL, 2HjO)]„ 

52.45 

3.98 

6.82 

14.32 


(52.42) 

(3.88) 

(6.79) 

(14.24) 

[ (CuL)]„ 

55.25 

4.30 

7.20 

16.58 


(55.74) 

(4.13) 

(7.22) 

(16.39) 

[(ZnL)]„ 

55.75 

4.36 

7.25 

16.49 


(55.47) 

(4.11) 

(7.19) 

(16.79) 

ITHA (LO 





[(MnL')]n 

61.65 

4.23 

6.58 

13.12 


(61.53) 

(4.19) 

(6.52) 

(13.03) 

[(CoL', 2H20)]„ 

57.01 

3.95 

6.02 

12.44 


(56.41) 

(3.84) 

(5.28) 

(12.54) 

[(NilL', 2HjO)]„ 

56.52 

3.92 

6.07 

12.60 


(56.41) 

(3.84) 

(5.98) 

(12.54) 

[(CuL0]« 

61.05 

4.25 

6.48 

14.62 


(60.41) 

(4.18) 

(6.40) 

(14.56) 

[(ZdL0]„ 

61.00 

4.12 

6.50 

14.90 


(60.13) 

(4.10) 

(6.37) 

(14.89) 


4Tj^->*Tig(P)[»] ^ ^ t • Co(II) f'’! ^^TT q'aW^^T 



FTHA ITHA ?ff?r 
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Ni(II)-FTHA t 26-31 kK T?: ^ ^ ^ ^fanror- 

% ^ I Ni(ll)— ITHA ^ 27.33 kK ^511 f¥ 

®A2g->*Tig(P) I I NI(II)-FTHA ^ ITHA STT^f 

t 'ttc: ’FT sft % f^nr ?nErm?r: fwfer | it*] 

Cu(Il) n 3n%?r ^ srRfa' ^ sfk ^ ’rq i 

^?r% arfMrtB FTHA tr^ ITHA if |#5r ^ ^JFtr: 17.24 kK ^ 13.51 kK "Tt 

^ ircT sfr ^z, 4xz-^'^x*— y* F^FTir % fnq fFf%^ 1 1 ^^qr^CTfr stssfr ark 

sTRrt Cu(II) 4?! 4'’r-5Fra:5ft sqrM^ 1 1^®^ 

Fm! 2 

I 

4tT ?^r, ^of >T# snmjfr fh 

\a ✓> ' « ev * 

ar^^cTJr kfeskror 

'O o 

#’3’ w iaHfFfg’ OTT 

^ Ck 


Mn (II)— FTHA 

27.77 

«A,^‘E(E) 

5.46 


280 

Mn (11)— ITHA 

25.00 

®Ai-^*E(.G) 

5.44 

»* 

335 

Co (II)— FTHA 

25.64 

C.T. 

4.80 

3ne95?t^ 

300 

Co (11)— ITHA 

21.27 

*Ti^->*T^(P) 

4.30 

»> 

345 

Ni (II)— FTHA 

26.31' 

»A,^^»T,^(P) 

3.64 

?s 

340 

Ni (II)— ITHA 

21.73 


3.26 

9> 

350 

Cu (II)— FTHA 

27.03 

17.24 

C.T. 

^xyy dyz'-^dx^— 

■y* 1.89 


300 

Cu (II)— ITHA 

22.73 

13.51 

C.T. 

dxy, djfz'^dx^- 

-y* 1.85 


360 

Zn (II)-FTHA 

— 

— 

— 


300 

Zn (II)-ITHA 

— 

— 

— 

i> 

400 


Zn(ll) 5rfF=|Tar4ti7r | afk arf^ % srraR 

5r?cnkcr 4?I 1 1 


^WJJTW, =4T?^ ^ 317^ ?r«TT 5Rm^ HRoft 2 t 

’k I I . , 
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ntsft, ^^^rr'crsTT 


fif aTilar n’li 

arq-'ETs^r cfTT, 3T"j ' 3rq"Erear fwfiar f?rErtfor f^rir irrr i Mn(lI)-FTHA 
ITHA % DTA TGA Jf 200‘’C g-qv «TTT ^ WT ?Tfff nfr ^rf fsf^rl- 
iftf^r^ ^<?r stT’t sf^z ftcfV 1 1 200°C % 400°C 5rqi 

?rK ^ ^Tf?r ^?st 5Tt I DTA ^ cft?r 35'sJTT??ifr=^t (exothem) % sffsr^ 

'Jf ^ sfT^ & ^ fir^r^r 1 1 

Co(II) 3)1:1 Ni(II) 140°C % 200°C mi ^ ^TffT | ^1 

€t frfar % qiT-^'jr ?rT«TTf^5T 1 1 ??r% 't^rtct 280°c ^4^ ^T-?: t qlt wt ^rf^r ?TfT §^1 

q'f 5r1 ^ql^ftsT 4?t ^'Tf^^rftT fPrcT I I 280°C-300°C % 600°C 514? 

rTTTcTR 4?>T ^I^TT ^Tf^f | f^T^fl? 3T?5r ^ '?«rTir1 STTg STT^fTR^- ^ | I 

Cu(II) I^sf Zn(II)-FTHA cT^TT ITHA ?r^^1 4?T t?rTTrcir4? (TGA) 

200°C cTR 514? RTT ^ 4?1f ^ f Tf?T ?T|f ^W?5rr ^ q1f3T5r 3)1^ 5nT?4‘lTl ?ir5T 4?t aT^qf^q-f^ 
4?T 41)514? I 1 4'f5T4? 260‘’C ?r 380*C 5T4? /^4)5!:5r fl4?T ?siT4l STTf 3rT4?rR¥ 4'4Tt | I 

%?4T 

1. ftR?J!T4l, ^0 cTsrr jlR, cr?ro 5fto, J. Chem. Engg. Data, 1967, 12 T43. 

2. 5WT, 3TRo %o. Application of Absorption Spectroscopy of Organic Com- 

pounds, 1978, 34. 
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4. ^)4T> t![o ^0 rf)o, Inorganic Electronic Spectroscopy, 1968, 334. 

5. f'Rfrr^T, 4)o i^To, Introduction to Ligand Fields, 1967, 316. 
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% f^rT ?Er^ ^ 3T6?m?T 

srk sftcni 

Wi 


>5ft3rT??T^, 5r%^ 5»nT, cTstt gsftH ^^K >1^ 

^itrsT fsf'fTm, ^TPsriaTnr ^^ra^triT ^tifer ^wK 


?nTn!T 


snij ?fT=5nTT?r^ VOXjnECAAPy (X=Cl-,Br , I-, NOa , NCS , NCSe-,. 5 C, 04 ~ 
n=l; X=C 104 - n=2) % VOX^ 4[(TT*iMt fJRfPm) ^»ft?ff] ^feTTErd^r % 

»r& cr^TT =^m^, 5^ =|ir^ srM 

srTSTTT q-T ^ srsiRq ^ qqr i sttrct % armK >r jt? Tiqi w % 

ECAAPy fq Jf ^ cT^ qjp? ^TcTT | 

sttMt^r -Rqrj, qrqqfsrt^ tr# ^ w ^ % ’Ttejr % ^ ^ ^ 

q?n% I I 

Abstract 


Synthesis and charaterization of complexes of oxovanadinm (iv) with 4[(ethoxy 
carbonyl)-amino] antipyrine. By Lakshman Singh and Pitam Singh Departments of 
Chemistry S S. V. (P. G.) College, Hapur (Ghaziabad) and Mahesh Srivastava, 
Pravesh Kumar, Smt. Puneet and Sunil Kumar Gupta, Department of Chemistry. 
L. R. (P. G.) College, Sahibabad, Ghaziabad. 


The complexes of general formula VOXauECAAPy (X Cl , Br , I ’ 

NCS-. NCSe-. iGaOr- n=l: X^^ClOr* . n=2) of oxovanadinm (IV) with 
4[(cthoxy carbonyl) amino] antipyrine (ECAAPy have been prepared and character!- 
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STlNf^fr (IV) % 4[(j^STTW^ft ^T3fff^5r)] 

’TTirft?r ^ ^ 3Tsir?T?r 

«Tw«( sfh: sft?w 

ftsrm, i^Ho q^o ^ffesr, 513 * (mf^wr?) 
q«m 

?r|jfT sft^T?rT^, Jr%5[T f^TR, fTtcT ?T«rT gcHT 

RTTiTH srratRTm Hifprar?, n rf^mnK 

?nTm 

snr VOXjnECAAPy (X=Cl-,Br~ I-, NO 3 - NCS- NCSe-.-SCjO*- 

n=l; X=CI 04 - n=2) % VOXj siV. 4[(qsiMlr ^ 

zrtfw ^ ?r«rT i%5^RiR, sripr^. sn^ qg % 

sTTsrtT TT ^ 3r£Jr2T5T fwT *rzrT 1 3r4<4ci % srraK R ^Tf 'n^T w 

ECAAPy Jf ^ cTTi ^ I 

sriMrspr 'Rups, qw q w ^ % ’ttsjw ^ ^ 

t I 

Abstract 

Synthesis and charaterization of complexes of oxovanadium (iv) with 4[(ethoxy 
carbonyl)— amino] antipyrine. By Lakshman Singh and Pitam Singh Departments of 
Chemistry, S. S. V. (P. G.) College, Hapur (Ghaziabad) and Mahesh Snvastava, 
Pravesh Kumar, Smt. Puneet and Sunil Kumar Gupta, Department of Chemistry, 
L. R. (P. G.) College, Sahibabad, Ghaziabad. 

The complexes of general formula VOX,aECAAPy (X=C1 , Br , I , NO 3 , 
NCS-. NCSe-. iC^O*--. n=l; X=C10r‘ . n=2) of oxovanadium (IV) with 
4 [(ethoxy carbonyl) amino] antipyrine (ECAAPy have been prepared and characteri- 
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anf? 

zed on the , basis of elemental analysis, electrical conductance, ' molecular weight 
determination, magnetic measurements and I. R. spectra. It has been shown that 
the ligand ECAAPj; acts as bidentate in these complexes through oxygen atom of 
pyrazolone and amide groups, forming seven-membered ring. 

srrg % tTT«r % g'«n 4 

1 ijar steiwT =1% i srsq-irsTf ^ 

Iff ^“fErT I %■ tn«T mr ^ artif 

fr^ErtPTEff ^ 4[CN— ar 
4[CN— t?T5ft^) % ttm farf^ mgaff % ?ff5r armir aftt: 

^3TR!T aTSEPT^T %Err % f^TT-?^¥'T 4 [ (crerTEF^fV 

(ECAAPj-) % ■3rfEfntta1%3T?r (IV) % ar^th' tR sisERar 

ftiETT I I 

ECAAPj- Mr 4-ifM't ^fRTnrdar 'tt t:rf«T?r =p 1' srFa^ETT srt 

?^RT I 

aw sraaif ^ Marq-f ^ =Pt srr | iW w: fqfsrqf % 

anOTT qt: ^ aw artaff qrr wr fi^qr i 

anwlt^fqqq (IV) % arqoff qqr f^qR % ^aMfqq> fwwt qft armf^ argqiq 
^ fwTqnc, ar^ jfrfqqrf qqiqr qqr i sr%qr fq^’q qjt afar-qwq- q^ ww arrt 
q?% wtqr^ fsaqr qqr, qqr fqarrqqr qft srfsrqrcrT q?) srrarw gnrar ^ Mr qqr i arq^q Jr 
qrw-trfsra- fqq fqaqqr Msaftq srar qqr# Tqarr fqqqft ®rq w qtf qrq qaftqrq qtf 
qrq qrqr Jr sfrqr sftq str if fqqfq aftqq Jr P* Oj^ qq rqr qqr i w qtfqqfr Jr V 
qtr srr^w VzOs %■ w Jr f%qr qqr wr qagq arsqqq Jf q|t ■qtM fqrqqf qqtq ^ arrq't 
qqf qt q^ Jr ft qqVr ^eft qft | i‘ 

qf^qn^T 5T«rr 

fqwqqTcqq-art^ (anrqt l) qf wt^ | fsp qTwrt%fqqq,(lV) % qtta: q^fw 
.VOXj.nECAAPj- (X=Cl-, Br-, I-, NOa- NCS-, .SC^Or -, n=l, X=C 104 - n=2) 
qq qqJr | i 

q^ qtfqq? aqrqt qqr atqTqqrqT^ | i q^fqqr wr: qrqrR ^fqq? 
fqanqqJf Jf ^qqqtq 1 1 qrfftt'qtq Jr fq^qqrarqrqr qrqq qf q?itqr | % qaft^, #ft, 
3TTf^, qr?^, qrqtqrqJ’^, ^^qt, qTq%qr) qrw^t Eptqs q'tfqq- fwqatqqqqq | qqf% 
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3TT^?fr (iv) % 4 [(l^STT^Ht +l«fffH5T) i^RdM N •Ct’T % ^fFT 

f^ispiTT^iRi f^^=^M5iKrT, spiniTn: ^«rT anw art^ 


jftftrq? 


(TT 5Tm (q«RlcTt4f)% 

^ arm 

aftFf ^ 

iroifto-^ 

3TW-1 

'O 

rlT^t'aft^ 
if aft^ 

anq^TK 

m 

armr 

;.eff 

CBM 


VOCI 2 . 

12.42 

40.70 

4.14 

10.20 

17.22 

3.6 

408 

1.68 

ECAAPy 

(12.35) 

(40.68) 

(4.11) 

(10.17) (17.19) 


(413) 


VOBrg. 

10.22 

33.50 

3.36 

8.42 

31.92 

4.4 

496 

1.72 

ECAAPy 

(10.16) 

(33.47) 

(3.38) 

(8.37) 

(31.87) 


(502) 


VOI*. 

8.60 

28.20 

2.88 

7.10 

42.68 

5.4 

592 

1.76 

ECAAPy 

(8.56 

(28.19) 

(2.85) 

(7.05) 

(42.62) 


(596) 


VO(NO,),. 

10.98 

36.08 

3.69 

9.08 



4.6 

460 

1.78 

ECAAPy 

(10.94) 

(36.05) 

(3.65) 

(0.01) 



(466) 


VO(NCS)j. 

11.20 

36.72 

3.74 

9:20 

25.36 

5.6 

454- 

1.80 

ECAAPy 

(11.14) 

(36.6S) 

(3.71) 

(9.17) (25.33) 


(458) 


VOfNCSE),. 

9.31 

30.48 

3.10 

7.64 

38.10 

5.2 

548 

1.79 

ECAAPy 

9.24) 

(30.43) 

(3.08) 

(7.61) 

(38.04) 


(552) 


VOCgO,. 

11.94 

39.09 

4.01 

9.79 


4.2 

424 

1.76 

ECAAPy 

(11.86) 

(39.07) 

(3.95 

■ (9.77) 



(430) 


voccio.),. 

6.32 

41.22 

10.22 

10.32 

24.42 

52.4 

258 

1.73 

ECAAPy 

(6.25) 

(41.18) 

(4.17) 

(10.29) 

(24.39) 


(8,16) 



TOijfr^d' 1:2 I I HT? 5 tt:#T if ^ jftfwf % 3 r^»TK ^;>TT^ STW^ 

Msr STO irra f^>r«rT *Tm wf ^ #f?T iffPnff % tsw'w f^^^ff^r-armor ^ 

^^cTT I I 


% grrm^T (30°C) <n: ^ ^ ^1=5^ an^w 1.68— 1.80 b.m ttm 

w {TTTTnft 1) aft srRr tHf^znr qw^ % ^ si^frqcr % hw | cm fd ^'faff if 



- 1 6 4 , ssft4'T?cr? arif? 

| crq-r ??r ^cr ^'V fTcft | % ^ srig-srrg; 

? 5 =ar Hflr I it’J 

ECAAPy if cft?r ?T?TT %?? |-'TTJTTR>5ftTr arffw^ 'TTITT’J, ^TR^tspr cr«rT 

^JTTf^ siTOfrsrq- TRrr^ srg-: it# 4?t 

1 1 #f5r «PT 4000—200 ^irVo-i ^f srsirq-jf Ppitt trt i 

^fira- sRT^g' (IR) 3Tt^ (HRflft 2) Jf ft# 5iT# t I 


^TR’jft' 2 


arft?# t#ftw (IV) % 4 [(trmwV ^RFfRr) % gr^r 

iftfiRrf ^ 3T^TW sR^iRr an^ftrirf (mo ifto-i) 



t'(NH) 

v{C=0) 

msr 

v(M=0) 

ECAAPy 

32005,3110m 

16605,1630s 

17205 

560 


VOCIa ECAAPy 

3204s,3106m 

16085.1592s 

16?2S 

576m 

408m 

VOBr, ECAAPy 

3206s.3104m 

1605s 1586m 

1683s 

580m 

406m 

VOI* ECAAPy 

3212s,3098m 

1610s 

1691s 

581m 

412m 

V 0 (N 0,)2 ECAAPy 

3202s3102s 

15 14s 1594m 

1696s 

576m 

411m 

V O(NCS), ECAAPy 

321 ls3 106s 

1620s 

1684s 

581m 

416m 

V 0 (NCSE )2 ECAAPy 

3203s3101s 

1612s 

1692s 

574m 

414m 

YOC^O^ ECAAPy 

3205s3102m 

1616s 1588m 

1685s 

582m 

409m 

V 0 C 1042 ECAAPy 

3123s3104m 

1609s 1592m 

1697s 

372m 

419m 


ECAAPy ^r ar^TiRr % ?riTR I ??r# CaHgO— C— NH— 

II 

o 


aftic fan | l ECAAPy rrm VO++ % # sirmR ^feTFT- 

Tft, 4 #ifPfr-iTfft:<nirft?r crm C^HgOC-CH-^ ?#4?Tr #??> % msoT tt ^ 

II 

o 

|ts] I ^cffg- ftnftr # 'TRTT^ftofft % (C=0) 4# STTfftr sS’w 1660—1630 #o ifto-i 
# 3R?ftft?r 1 1 ^ % sR^g- (IR) m4?ir # Iff Tm ’sform | ft? 1660 

—1630 1-0 #to-i if f«iR qft^'^fT fm sft ??r ?Rr ^n' #%?r | ft mRf-mmrr 
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3 Tr^?fft?rf?inT % 

o 

C=0 % srmIspT 'ttjti's % ^ fsrr i™ N— H ^ 3200 ?ro ifro-i 

— 3± 1 0 5f ?)^rT I sft ^«TT iftfw ^ ^ ¥ft srsrmf^ T|crr 

1 3fk w ^ jfe I % ?r^f % vrr?^5R % ^rrsirir % ^ 1 1 

^ arfsTMT ^JTT?®’ % C=0 (amide— I) q# 5r5r ^ ?Tfa (out of 

Plane bending) (VI) ^ tfr OTifbT ^Tf 'srr# % f^UT W | % ^SRTT O— qr- 

tTT^ ITT N— qTTTT^sff ^ fq??Er% ITTSIPT TT | I I ^ stt^ t qrjft ant TWT 

(VI) q?t aTTfRr t ife ff aft Uf fro I ft? ^fSPT- qiTT^ TTf| ^ srftTfftFT ^T- 
irrj % tTTEiTiT ?r f 3TT I I 

If 

^^ifTT ?wt TT«irt q?t SI!T?T Jf TW?: f IT iTf ^ TT^ | ft? ECAAPy feigr 
I cr«TT w?rJf sr?£r?T qrirTiafftftiT sfti: ^itt^ tt^'t % q?T^ft^ arftrftaR- % ittsitit ^ ^"t | 
?r«TT TTlcT ?r?^ir ftiT ^?TTft I I ^ 980-930 TTo ifto t V-0 ^ STTlft ^ 

ir'ifiT^lf ^ ar^fftftg' I 1 

51 T «T?^ % 3 TS!TiTir ^ qcTT I ft? t^ 5 r*T cTSTT |?fftT?T TW 5 ipEr 400 
—370 %o jfTo~i cfT I I ^?r% arfg-ftqRT t¥l:inT-ftr^i 5 ^ ^ 450-400 to ifto"i Jf 
arw^TtfttT itcTT I I 


ffcTfrcTi-fnin 

^ ft^^ftrsnow sT^cTTiT arriTk twrftq? tTq= afftftftq? arroOTir 'tPw? ^ 

TTfTiT?rT % ftrq STTWrct I I 

ftt?T 

1. TTT^icT. ^0 ^o, ■^iTT^ft', qro TPTT q%ar Hto tto, <#0 trr q?T*T?T tS5TT’ 1970, 
22,. 479. 

2. <TtsTt?T, tfo, ar'tTT'H, fto €to Tr«TT sr*rTq?V»r, tto tfto, ^0 %ftr?^’, 1976 

14 TT, 134. , 

3. ftr^, ^o, tqaffirw. arrro ?r«n i^tt, qo ‘ftr^o wto 1967, 12, 607. 

4. 5ft?ft, ito tfto g-iTT arrar, ^cft, ‘anro %ftTo tidl^it' 1964, 46, 477. 
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(n), ^>afT^(ii), f?Tf^ (n) (n) % 

STStrtR 

5T?RT»t srdTT ct^T 3fto 

3iRo i;rao ann^i 


(II), (II), (H) cnrr (ll) % ^ 

ftps t?T STFSTET-l'-^r^ft m 1 ^?R>I ^rmrrJT ^ [M(CiaH9NOsj)2Clj] 

STT 1 ’iVwf ^ 3TSJTIR % TTT^ir^ sm^, STT^, STflRTtW ^Wa^T 

g-m ^iw sr’JTOT % sttetr fw ^ i arfindw aolarir ?r«rr =|i^#q- an^ % 
srt^ % sTimT tp; ??rafT srttI i arfg^fr^ % ?fsFwf 

apr ^'Tirm ^ ?T?rr?ft ^ ^cif^'t a?t ’mr a?t ^r^ft i 

Abstract 

Studies on Mn (II), Co (II), Ni (II) and Cn (II) complexes with Schiff bases. By 
Satnam S. Arora and G. C. Saxena, Department of Chemistry, R. B.S. College, Agra. 

Mn (II), Co (II), Ni (II) and Cu (II) complexes of SchifF base derived from 
2-furylglyoxal and aniline, have been synthesized and characterized on the basis of 
elemental analysis, magnetic measurements, electronic and infrared spectral studies. 
The complexes possess the general formula on the basis of analysis [M(L)* Cl*] where 
M=Mn (II), Co (II), Ni (II) and Cu (II), L=2-furylglyoxal-r-imino benzene. A 
distorted octahedral geometries have been suggested for all these complexes on the 
basis of magnetic and electronic spectra. Various ligand field parameters have 
also been calculated using electronic spectral bands. 

tif ?r rftf’Ptf 'n: 3f%fr sRtiftRr ^ =|% | fire t€ 

BTTwfire cr«n ^ finrr sn^rr t p~*i. 
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^ (II), (II). (II) ?r«rT ^fq"?: (ii) % ?rfw qlfirs^ 

qrr cr«rr arsimq fwr fsRfJr fw'P t?r 

CH-CH 

II II /=\ 

CH C-C-.rCH=N I I 
\/ II 

o o 


f 5 i<E qiT srqrfti 


snr>TTc*rfT 


2 -^?fteT??r qqTRtfl 2 -q 3 j?:Tf^T^T^ 3 Tm?rr«[ ?rRfqf«r i 2 -q!q 3 T^?i j 

RT^armr^r ?rqT % fq?RR «Ft l : l % sf^g- ^r qa: 4 r% % 

feqr qqri f?T'P 2-qqa:T^ RTT^rq^r^r I'-iiflqt arfvrfqiqT fir«pir 

qfr qifa' ¥rt vs^ % Jnca" f i 1 1 ’rrw 60 ® 

^Rt^sr I 


Hf 51 tfifqqjf qrr srrt 

qrff mgaff % # q>fqq? 5rqR fqfsr % qqr^ <5rT^ 1 1 ^ 5r qtfqqr q?> 

^ Jr #q qa:— ' 

Sf^qt^r q^rlTT^ (l-O qrq, 5 fir# 3r<5) qqr f%qi tq, (2 qrq, 10 fqql 

3r<q) % q^qfr^q fqf^qqf % fJr»nq qrt 4 ■et?!: qrqqtflq q^art qqr sdRfgRT fq«njr a?r 

TTfk vit: % qrq qicqf tq % Iirs^ qr^q | fq?t wrqqR, sr>qfq. gwrqfT aiRq qrT 

1 1 qqqfq? 192° i 

qfT’RPT 

=|j:q#q sTTfOT qfT qrq g^TT q^ q?q^ % qR qi: ^ qqt I q^rRt f^qi tq qqr 

qqV 5ffw qT’fqqrf qq srqqqcr ^riR qrorn- 4,ooo Jr 2,00 Jr qt^fqqq qtqriq 
qqrqR q^f^q-TT5rqq: tfsq ^^qqq qq?T5RTqt-577 qa: fcqr qqr i srfEnffrw q<Tq7q 
^qtetq qqr qRTfqT^ ^ 5^>fqqT-20 ^ qT fq?qT qqr i 

srT5 qqr f^rqi qq % qsq ft% qiqfT srfqfaRT qq fqwr siqiiT qqfqr qr 

qqfqr | i 

2 C„H,N 03 +MCl 2 ->[M(CijH,N 0 j)aClJ 

3r|T M-lhf;ft5r (II), qftqT5J (II), fqfq>5r (II), qqr q^m (ll) I i 
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• • •% 

TftoTFT fHfft % M ^ ?f^ ^ 31^ 1 :2 

Sim I {^TRoft 1) I iTf ?f^ iftfilsp crm fiR srrf? ^ 3 tM*t 

cT^TT sflr Jf T^n 1 1 

nn 

=1’=?^ STRTfr ^ g^RcTT ^ STTfOT 'R ^TR WR felT ’RT f5R% 5TR 

¥RwV 1 if ^1% 1 1 .^^5r JrH^rspf % =f«r#iT sn^ ^ irnr jRfir?r fm w 

3fr =mr im srr^ arm % =|r^ an^ sftfr m’ «rT i sn^ ^ 

q’R ai^ srPR % sfR fq|R 3f5J45<y)<5^Vq' qRTRRr'-®”^^ q?t SraftfcT ^RcTT ^ ! 

3iqm ?iT5t gnfjCT 

t?r ^T sR^q^r ^nar q^sfR ^ wrt flm | f% r 1690 awr 
1660 %?fr-^ 'R vC=0?rqT vCH=N® % ?fiR Rca- I tjff iftfqqjf t ~ 30 

?r«rT ~ 60 # STR ^Rqr afit I 1 ^ SIR- ^ 1 1% mfqm str#- 

5R ?rqT ^afr^KTR^T VTR?R q^srC*-^®’ qqT% t STfR fl^fl I 1 #T ffjft 560 

^ 530 %qVi, 465-445 cRT 375-265 -R v^-o 5r«rT Vu-ol ^ ^ 

I (^rr^ft 2) i 

arfemtqR aonsw 

JfRtar (II) R fq^rSR Jr arfERllRT RfsRT qfcT ^ sft^ aft 'TfepTaff 

5r?fw ^vRT 1 1 tRtar R fqRrer 1 1 sr: ?rqH ir4R r ^ ??r aft^ 

Rfrq feqi an n4>nT 1 1 =r| ETT^ anjR ^gai+i^r^q qRTRar % fam ^ an 
q-TcTT^’^R ft I nrnTRn; ir>t gort^ft % ft aRR-sram nfeRtR sttr | fmft 

^arf ^ nqf ft fm ftanrafroai % -^ ft sm f%an an mrr |— 

'A,g^%g(«G), (10B+5C) 

«Aig^*Aig(«G) (10B-h5C) 

«Aig->*EgC*D) (17B-1-5C) 

•Aig^«Tig(*P) (7B-1-7C) 

ftjPRT •Aig-+'*Tig(‘P) % m Mpdd+i qR- ,*^ ftlm % ^TRor STIRT ^ I ftf4? ^ 
ftsPiR ®Aig->-4Eg(*D) n«n 6Aig-5-*Eg, *Aig(*G) ^ ^ fftqrcn r 

fftR ni|)f afRftV, %q^ TTR gnTf^P*-=‘«] R Mt ml '| I F, nm F* R qR TTR % 
spR '^qdrfftqj nfftapftft gqt^ (B n«n C) ^ ngrftcn ft m fw nan i fmnftmr 
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srfrTiT ?r«rT 




HTToft 2 

ft's cPTT ^ sr^TW 5TT5r 'Tfes^W 


tir?ft5r, 5p>?Tee*”% ?ff^ 
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00 B) 
nX M 




ffRofV 4 
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sT'd'^T gr«rr 



lODq 17046 28272 916 - 495 
lODq 16738 26971 809 - 805 
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sr?^ % ?rT«r-?rT«r ^ ^ | , .j^^, ^ ^ ^ ,f, ^ 

?ffw aftPTSFf Jr ^ ?r|?firt3Ri ^ ^ Ifq-i jRfiR gnm | (rw -3) i 

(II) fn?r d_d Tfi^aff ^ar 1 1428, 1600, mr 20,000 n sr^ 
^T t *T,g(F)-^^T2g(F) (V,), %g(F)-^4A2g(F) (v,) fT^ %g(FH‘T2g(P) (v,) 
I 1 ^^rjff v^,v, f o ^f^rPO] % ^ % ^rirr fer 

TTJTr I (II) % f?r^ ta- ^orFP B ?r«rT ?f5r^ ^ f^rrs^T mf (lODq)O’i ^ 

?rl ?rTcr f^r i spIr-h: (II) ^ srifk # ^tx fqf^ fa-fsRf t Mst ^ 

V ^TTRf 

"nsfl ’rI I ^1 ’TH (II) if 2.14 tTRT W ^ 1% 4?1 

sT^fsR 1 1 ^kxrz^ ^srf (loDq) v* (rr)- 

Vi ('ift^f^a') ^TT STT'^cT ’TFT % 72,? Jf STT I ^35 77 717 .94 — .85 % BTRiR 4171 77 T 

5 rT Tff^ 7 >f 77 i Jr srtfsrT? 7 f 77 > 77 ; 77 ? 7 t 1 77 f?R TTTTT | (TITTI 4 ) ! 

Trsp7 7lf77r [Ni(Ci2H9NOj)3ClJ 77 srf^TW TOTTR 7t #? d— d TTRoff 7 ft ^ 

10526, 17543 77T 27777 Jf 77f%7 TiTTT I oft fTf^ 3777 % 7T7T aftr: fTfcT 
3TiRqT5r7ft7 T77T 7?! 77f5R TH!^ f I TTR ft^ 7T7t ^7 7fnT7 3?77; ®A2g->*T2g(F) (vj, 
*A2g->»Tig(F) (Vj), 77T 3A2g->*Tig(p) (v,) fT^ | 1 |77 ^7 aTf77TT7T % srgTrT 777 
7ftc77 Vj ^ ;fTR lODq % ^7 ^7r | TtTtt 77T 52ft7 73>77 3777 t f77rT7 

377)77 % 7717 f77 7T^ | aft?: 1777 7R ^ ITRT fTTT TTTT f I 

Vj.3=K15B+30Dq)±[(15B-I0Dq)*+12B.10Dqr'‘ 

f7f%7 (ll) 3777 % f77 31717 l%75lf77? 5lf7777 JTfTJ 77 777 ftfi f R fTfaTfli®! 
5777 fTRT 77T I 3-TfirJi[fr77 TWT % 37t^ 77 7717 7R% lODq.jSjs 777 A 77 777 
5777 f^TT 777 I 

77f7f7 3rR7R777 d® 77^ TWtTTf % 7Rf77 377177 Tig(P) 777 Ti,j(F) % 

767 fTFTTff 3777777 Vg/Vi ^7 7R 1-80 fTTl 77^ TJ 1.66 (777)^®! | I Vj/Vi 777 777 
7^ ^ f7^7 3TR77777t7 SrMt % 72 ? Jf | I /S 35 77 7 R 7 ^ if 3Ttf5r77 7f77t77r 77=7 
5r7f77 77777 I 777 f77175r ^ 177i7t77T7 3?irf 777 7R 7f SRfW 77177 | f% 7^ Jf 
=7^77717 anf 7 I I =7T77t7 anf^T 777 57777 777 3rfy7l77 77777 S717 5777 ft77 77 =fR#7 
377f7 ^ 777 % 77§?7 | (tRTI 4) I 

77771 (II) 777 f7R77 d® fTTT t I 7>771 (II) 777 ft'5777 ^ 3rf757777 77777 5777 
771^ 777 ^77 7^7 7f|7.T ^ 1 5,384 %7t "i 71 STTR ^ | 1 7^ 777 1|7 STfSTlftT^ 
777 ^17lf%f7 % 77717 ^77 | I 77: TTITTC tSTT^ 777 37777 f7f7 3I3?777^ 171777[«7 SRft77 
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spTcrr t ^ ^ ^ !F*)|4^5PT'>T 3?3rf cf^TT ‘f % ^TH ^TTW 

fspJr *T^ I ‘f’ *i>r m?r ^r|?nft5r^ ^sr % ^ 5'^ ^'t sr?f?T^ ^T?rT | i 
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(IV) % 1, l-5Tffq;?nf?r ^ 

3T«JTOfr 

TTO f ^ 3mFf 

. TtnoH 5 ir« 15( mr »??i%rT?!q 

mr5«rat?(»n%5miT?) 

fTT^ 

ThX4 (X=C1, Br, I, NCS 5f«rT NOs)^ irf?r5r Jf f^?T ?r«n- 1, l-SlC'iipT^ 

(PhaN-NHa) JT^TT ThX4.2Ph8N-NHs ^rfer spT ^ ^ 

it^TT t I ^ iftfwf ^ ^ fk^^spiT. ST^TtR ^niT fto J^o SJCT 

srsziinT fifiJTT ’PTT I i*!fffTJT^ (IV) ^ ?f^T 8 ar^r^ 1 2 | aft ^ffatppr ^ 

'R ^iX5ft 1 1 ^ arfen 'ft%%f^ % I I 

Abstract 

Synthesis and characterizatioa of the complexes of the (IV) with I, I-diphenyl 
hydrazine. By Ram Kumar Agarwal, Department of Chemistry, L.R.C.P.G. College, 
Sahibabad. 

■s 

ThXa- 2 Phj. N-NHj complexes in solid state were obtained by dissolving 
Th X4 (X=cl-, Br-, I-, NCS- and NO3-) in ethyl alcohol and treating with 1, 1-di- 
phenyl hydrazine solution. These complexes were characterized on the basis of 
elemental analysis, I.R. spectra and D.T.A. The coordination number of Th (IV) 
is eight or twelve depending upon the nature of anions. These complexes seem to 
be polymeric. 

Pret ^ ^ 3r?rr WifFT srr^af) % 

% srfegr ^ fWf'Jr fsiT | im ^ ^ ™ ^ ^ ^ 

ZrO’'^, VO+''' UO2++ 135 STT^aff % ^ # 
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TTir 3 T?rwT^ 


srfiPTT 5 KT srfsH ^ srsiTJT^r f^^rr | |t", sr^^cf ?Tl?r w ^r sstWit (iv) % 
^ «rFft¥T?^H: % qf«T^ % ?rT«r l, i- 

^T^sfr^T (PhzN.NHz) ^ ^ ?T 3 ^'?'JT f^T I 

fTTT ^ srsirq'^T fWT I I 


5 R>TT?*T^ 

T«TII 51 '??W 

(IV) ^<5 #(0 1^0 ^o ^ STFcT ftiiTT ^T cT^ 3 f(?: 

«TTift?rT?%J ifTftRf ST'^ STg^cT ^ sriff^i^TT^fr ^f ^ ^T^Trc I 

1, gftvT ^ m f'PJTT ^IJTT I 


9p 1: fwfsr 

(O-Oi firo ^o) ^ft^r ct^t 1 , 1 — 

<sf5T^ (0.03 ft-o JTto) % ?n«r 'tt ^»r?rg' 

f^% 7fwir?g‘¥:'T st?r qr^r^ srr'^ farr 1 w arfew 'T^rsf gft ^sr^rgiT ^?grrf 5 t ^r^TT 
f«n: ^ aPTT ttitt q# t^g'frr ^f w i 

faR^i^oj 

arfer iftfwf Jf «ftfTg'’T qft gl'Pcir’T an^^TT?^ (ThOg) % Jf gft ^ 1 
|5iTf3' g?) JTT^ qpt f^fk ^ ■PpPi^ ’if I «nift¥T?^ % far^ ?r#sr«i»T srfe^ iftPig? gff 

wt’fV? % ?rT«r arRfftf cr ^^7:% ^r TfRf^cr f^Rr g'gT, f^ tfTirTr ?r?'fe %■ ^r 

sR^fw fiF^T RTT I R^^rff qft srf^sR iTTarr f%fk % sRtq’grMT 5f ^ sr^’TTf^cr q?) 

qfw?r c(«iT fsft^T 

q^f>rqff % g'Rf q^r itmt ^ arrsiTq: tt Frg>T 3 t< 5 ThX4.2(P]igN-NHis) 
( 5 r^ X=C 1 , Br, I, NO 3 m^-[ NCS I) PTErffTcT fWT I 3 fl:PT 5 P ^ % 

g-TT (Frgirg 30° ^o) cnc ftgT |, %fgR 3 it^> ^ffgar g)fngr srqrwfgg 

Trm tgif^TT g^rgr 1 1 g f'ggt # aiRt^g gg fgqR^ T^g) t 1 arfeg 
g)fgg> gTBpg gggfggf fgFTPrqrf Jr srgFRgftFr | 1 ^gJf aiR qft ar^gf^sri^ grift gf 1 

?qg?»r 

1 ^ IT^f-artg % gtPrgff grr gr^fi 1 t artftrgr srgggg tsr 

^ g?5g fgRT ggr 1 1 3000 Jto gt®-^ Jf sR-ritii % gt t'^f fewrf gfg 1 1 

Fr% NH, ggf^«rfg g?1%g itgt 1 1 #ftFg t'g arfe^r ift'fggit Jf afft'g ft arrg 1 1 



% ?rT«r 
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?il#irr 5 r^ % f^ir % ?nT?r qr^fl'srq ^ ^jq^cr ^ ^rtfTJnr etti 

q’I'JT qi'?: 1 1 1600 %o ifto-^ ^x. 5 rt% ^t^tt S(nH 2 ) % qnxnr 1 1 

3 rfeH iftf^qff if 1 , 1 — irr | f^nfr t^rfr^cr tht 

^'s qrfei I 1 Pret srsipT^f ift®, »] (n— N) pTfrq?! 

f^qr w I Pp PhjN— NHg | arqqr i spr snqpr 930 

%o jfto-i qq; I cR qf irqr | qxR 970 %o iffo-i qx ^ 5 R 1 5 R qf feRic 

% ^ if 1 1 ^RofV 1 srwtqiq if qf q^T q^qr | Pf q?qq q'fPrqTf if l, 1-^- 
qp#j qqr T^T I I tfeq qtPiqff qp arq^nmPRT qqr arq qr 
?«fTqt qq 507 qqf%q qRqT | f% ^ ^rft^r jftPrqj q’WPrPcqr qjq^ ^q^nq % |, 
^qif 1 , 1 — qTf^pRTf fT^fqPr ^ ^ if ^ pr I I v(Tli— N) ^^q 450—400 

%o ipo~^ qq qqpra P(Pr q^ 1 1 

qR^ 1 


1 , 1 — qrf > 5 Prq fr?|^ % qrq qtPcqq (iv) % srfeq qfprqff qq 
arrPpqr qq^qa ?qqaq azr (%o qfo-i) • 


srfqq zftfqqr 

V (NH,) 

8 (N-H) V (N-N) 

V (Th-N) 

Th(Ph,>l-NH 2 ), CU 

3380 s, 3130 s 

1610 m 

970 w 

420 w 

ThCPhaN-NHj)* Br 4 

3370 s, 3210 s 

1600 m 

980 w 

410 w 

Th(PllaN-NH 2 )a I 4 

3300 s, 3190 s 

1605 m 

990 w 

310 w 

Th(Ph,N-NH 2 ) 2 (N 03)4 

3335 s, 3170 s 

1595 m 

992 w 

414 w 

Th(Ph»N-NHj) 4 (NCS )4 

3320 s, 3190 s 

1610 s 

985 w 

410 m 

|qTfq iftPrqft % 

KTh-Cl) p v(Th- 

-Br) ^ qtqq sn^ 

giqq: 270 

%o 


aqr 220 ^0 qto-i qr PrffqRr 1 1 anfs qtPrqr if 1360 qo qfo-i qr ^ qjq q^q 


qff qgqPrqPr q^ qqf^ qR^ | qr^fs q^ qpqlqiqf | 1 fq% qtaf^qi ^ q^q, ^ 
Pp 1510 qqr i 285 ifo ifto-^ qr srqfqq |, q^ qn^ q^ I qR^a % qrd q^i qf- 
qqtqqr qp qf^fq t |t 1 1 fq% fsq^ ^ gfe isiocu^), I 285 (i>i), i 035 (vj). sioCu,) 
qqi 725 (uj/t)^) ifo qto-i# qqftqfq q^|i f®"®], qlPiqq (IV) qrqfqT^ % 
^rfqq iftPrqr t u(C— N) qqqq 206 O %o qf-o-^ qr lar 1 1 iq qprq an^ % 
Rti qni qqTcT 1 1 % qrqlqRqq qqf «frftqq (IV) q qrf^tqq qqqr q?^ q ^pr 
f SIT 1 1 w q^ ^ ^ qf I % iq qtPiq? qtftqq (iv) qiift^ % ^ 
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|3TT I I tj(C— S) cranr S(NCS) ^ sn^r^T sP^T^T: 830 to tto-i ^sqr 465 to tto-i 

^o Slo tro 318HIW 

srsTRt 5r«rT t fiif'sftt % ar^wr 4iT srm^ 

arm %'ftiT fspiTT 1 sre^crarfe^, tt crTTlJr arsq-q-^r ^o sVo i^o g^RT 

feqi q^rr 1 1 t qtt arftor qlfq^r 250°— 300° qT ft arit | i qf qfrqqq ^^qr- 

«f qt 1 1 w q^TT t qtt ttq^ qj’Rt^q f> ant | , aft^ nt qnit qr ornirq 

630° qr qf qtfcrq (IV) anwr?^ (ThOa) qqrq qqrt 1 1 

^ arsqqq t qf fq^oTcTT | ft? qftq qtfqq? qtftrtftq? ^qqrq % | 
qqr ^ qtfwf t qtftqq (IV) ^ qf-tqftrqrqT 8 arqqr 12 1 1 

f asrm qiqq 


t W qqq % ftrt qrqqq riq Frrqqtqr qfrftqftrq, qrffqrqrq % snqrq ^o qr^r 
qq qqf qq anqrct f'" i 


ftqq 
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5to qo (1^0 ^^o (DCAHQ) % f5?TEr>3ft % 

^'ttr cTm STStrq?! 

sftsr^ cI«lT f o ?RtT?rT 

T^rrasT f^irw ^i|tfk?rT5ra, ff?h: (*io ao) 

5r?g?r 'T^ ^ ^0 ^0 iTo iT^o ^o (dCAHQ) % fiHjftsft gr^aff (^ 

Cu»+, Ni2+, Co®+ Mn®+) % ^ cTlfe^ si^TW (IR), =fR- 

^ sr?%, 7TR^?r (Reflectance) ?rsrT f^?r ^ fen 1 1 

Abstract 

Structural and thermal analysis of DCAHQ-bivalent ipetal complexes. By 
Kamal K. Chaturvedi, S. D. Munshi and Km* M. Goyal, Department of Chemistry, 
Holkar Science College, Indore. 

Cu (II), Ni (I), Co (II) and Mn (II) complexes of 7-dicyclohexylaminemethyl-8- 
hydroxyquinoline (DCAHQ) have been synthesised. The stoichiometry and geome- 
try of the complexes were predicted from elemental analysis, i.r., magnetic suscepti- 
bility and reflectance spectra studies. T. G. and D. T. A. .rtudies of the complexes 
confirmed that the decomposition occurred in three steps while metal oxide was the 
end product. The thermal stability sequence for the complexes can be given as Cu 
(II), Ni (ii) Co (II), Mn (II) which is in accordance with the covalency sequence for 
the M-0 bond. 

^TTlffl’aF (Carcinostatic) 

(Antibactrial) 1 ^TTP=R> ^ 

mT 3T5^srFT^^3ff ^ SITR ^ I I f ^ ^ Cu2+, Ni2+ Co^-f sftr Mn*+ 

% 7-W{% T (^To 

DCAHQ) % ^ fFITT^ =1% I I 



182 ?r«n- ^'i3T5r 

sm't cjart ?r?^ist’»i 

?r«ft signer wrir^ 3T«r^r ■?T?rra'f%^ ^ ^ i ft’JiW 

Ig ^PIRT ^ Jf 3Tr!T ETTgsff % 50 5r%5r?r • (aiPT^) 

5T?3rT#5T Jr 1%%^r fwr jitit i ^r f^r^rir^ «ft Jf f%^T ^^rr i 1 :2 

^rt^T argTTcT ^ (an^Tcr^t) arfN^ i%^fT tfft-rfrJ: ff^r^ |g Jf f^r^n^TT w i 

^ irw^c % STT'^ ams^q- qft ^[ipT fWT arf^RT#^ sft^fT 1%^T. g^FTT cT^TT ^?rqiT 
f^?#'Rr ferr w i 

qrrwJT aftr ^r^arq- qnr anqr^rJT ?fT fMsr Jr fiRO ^nrr i JrT^anr ^ 1%7#q''Jr 
?T5ftf^ %5r3T?r gRT fen i n^Rf % mg afn 'R'RRct f^feff 5 rt wra 
?riT |PJ 

(IR) 

ar^w 'rfer g^R ^Jr^^qrtjrtjffe: nfs'n 337 qT 4000-400 Jfo ift-o-i % 
nsq ?r«rT gno <fto 2000 ??qiT^ R 600 Jr 200 qT KBr q#H: Jr 

sn^ fe^ qg I 

5»qap\q mqq 

W |5 qfq gnr qq qqqtq; feqr qqr'^^®^ i 

qtra^ 

ferfer qcrqqH) RqjT, ^ arq^rr Jf MgO qq ^qqtq q?'?:^ fg ^ Jf ‘srr^ f%qT 

qqr I 
arqttr 

qq |g 1000” Jro mq qqr 6” Jto srfjr firfe: cm qf^ qfq % ^qq^RT qn mqtq 
fen qqr i fer arq^m wru DTG qq? sn<n fe^ qg i 

qfqqtnr cT«Tt fw^-<=Ri 

cWT nq>qf q?t 

qRqfr 1 % Iqqirqqicqqr arfq^ ^fifesftqrqq ML, mfer qjq^ t \ qff M=Cu*“+, 
Ni*+, Co*+ ciqr Mn*+ 1 qqi L qqo qto go gqo qg qii gqiqq 1 1 qrqqV 2 % arq^qn 
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1 


DCAHQ srt^ 



1 

ETT^ ^ snc?r % 

siTO C% 

%H 

(^rfeifer) 

%N 

STT^ 



Cu— DCAHQ 


8.56 

71.52 

7.91 

3.73 



(8.62) 

(71.58) 

(7.86) 

(3.80) 

Mi— DCAHQ 

^ftcT 

8.07 

72.10 

7.88 

3.88 



(8.01) 

(72.08) 

(7.92) 

(3.82) 

Co— DCAHQ 

'TtcTT 

8.96 

72.08 

7.96 

3.80 



(8.04) 

(72.03) 

(7.91) 

(3.82) 

Mn— DCAHQ 

c^ 

7.58 

72.35 

7.90 

3.90 



(7.54) 

(72.43) 

(7.96) 

(3.84) 



?rroift 2 




DCAHQ ^ ^ f^W amM sTRfeJTt 


DCAHQ ' 

Cu (II) 

Ni (H) 

Co (II) 

Mii(II) 


3600—3620 m.b. 

. 

— 

— 

— 

0-H 

1606 (m) 

1585 (m) 

1590 (m) 

1585 (m) 

1580 (m) 

C=N 

1410 (m) 

— 

— 

— 

— 

G-H 

1325 (S) 

1315 (s) 

1320 (m) 

1315 (m) 

1320 (m) 

C— N 

1085 (S) 

1115 (s) 

1110 (s) 

1115 (s) 

1115 (m) 

0 

1 

0 

1 

— 

545 (m) 

■ 540 (m) 

545 (m) 

545 (m) 

M-0 

— 

495 (s) 

490 (s) 

495 (s) 

495 (s) 

M-N 

— 

350 (m) 

355 (w) 

350 (m) 

355 (m) 

M-N 


(IR) % 3if^ I ft> 3600-3200 ^ifto ^ ffto tro t^o 

^ qjp =^ft qf! (f^) snn ^cft 1 1 | — OH ^ 3f?njp^ fr^frsnr 
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wsr I ^ Tit HTPff Jr ar^Tf^a 1 1 Jif 'starf^r^ arff at^ra % ^fTiT’iT % m«r 

'Bt^rrf^ —OH % fT^ftsR' % fsrsfteHa T?t sfiT ffw aF^crr 1 1 1 605 qx c«=N 

5^ q^ qsTT 1324 qq C=N ^ q^ 3ft ^O qto ito c^oq^o ^ fq^sril ffqJTTiT % 

qqqw qrq snqfe aftq ^qrqtafta' i q? qqfw ^qat | % qrw ftqq qqqi'j 

qfqRtsrq (Coordination) if ^rq ^ qf 1 1 1085 ^qV^ qq qT?n: C-0 T?qq, 

f%qq^ if qqiqq % TTqqqq^q ariq^ qft sftq qqq qtqar f i qf M— O— C cfq % qq % 
^q^ |t qTtqr i 545 aftq 340 ^Tfto“^ qq qtqrqf if qi^ fqq^ qq sFqq; 
M— o, M-N qqr m-n qfqqf % Ttrqq fr qqr^ 1 1 

qrqqt 3 if fqq ntr qfttqR aqftfq Ttq^ | ft? Cu»+ qtT?^ % ftrt^ qftrq q^iql 
fcqrffq 3TT^ 1.73-2.13 BM % qsq ftcTT | 1 if qtq t^T? aT^f^qq q#q?Tq T?t qqftqft 
qqf^ 1 1 %q^ ^rq^ q qm siqr Cu*+ qfqr^ q?T qtq=qqT?qT? qfqq qqqHT qqr qfqq qff 

1 1 qqrqqqt q^ qqqn% t ^ ^ 

10000-15000 qrqV ^ if 

"B 2 ^->*B 3 ^ and 

t arq^t 353rf w?q % qiq?qq if ftt 1 1 lOD^qra 11428 %qt-^ if ft^ 1 1 ^ qsqf 


qjqqf 3 

DCAHQ tr^ qqrqf % qqrffq aTT^q qqi qqrqqqf qtqsqt qf^rt 



qqr^ 

(B.M.) 

qqf ^ ftqftr fqftftqqt 

(cm~^) 

10 Dq 
(cm~^) 

B (cm-i) 

Cu— DCAHQ 

1.73 

10752 


11764 

— — 



11764 






14925 




Ni-DCAHQ 

3.09 

13071 

■A>£-Ta (F) 

7890 

825 0.76 



22988 

(P) 



Co— DCAHQ 

4.91 

16666 

(F)-4A,^ (F) 

8860 

848 0.87 



19417 

4T,^ (F)-^T,^ (P) 



Mn— DCAHQ 

6.06 

17880 

*A,^ (S)-*Tj^ (G) 

— 

■ — — 



21220 

'>Ai^(S)-*T,g(G) 





24875 

“Ax^ (S)-<‘Ax„ 

(G) 




27970 

«Ax^ ($>-<‘7^^ (D) 





DCAHQ % ?rTsr 
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^ Cu2+ % T^jt ^ sftr ffw 

5F!:?rT t I 

Ni*+ sn^of 3.09-3.13 ^o i^o ^ ^ • | I iff srff^T^ 

'A' ^ sftT ^f^RT ^cTT ^ I % ITR STCitf.^q- NP+ s r Rl f^ M) 

1 1 'TTT^^r ^^rrt f % wwRp»r ^frroftzr ^ft^rr % ^rff ^ ^ 

?r% I 12000-14000 gfSTT 22000-24000 ^ Jf V 2 3fV? V* Tlt^ I qfg^t 

WRW: *A2^->3Ti^(F) ^«TT *A2^->»T2^(F) % ^FTfr | I 

€ 0 *“+ 4?T =|j:«r^ sn^ 4.73 ^ 4.91 ^o triro ^ ^ qw W I JTf cftq’ 

sTgfnTcT qit 'dqR-’q% ?r^ ^ 5 ^ qrsfq?t3T ifFr qT^ sftr ^f^rfr qr^fr 1 1 =q^or 

sT’sj'^^'hr #q?Tf q?t ‘qrRr^q) f^tr’srar 1 1 ^?Rnt | ftr ^ 1 6000-17000 

?r«rT 18000-20000 ^rVo-i ^ ^ qfgqf (Vg 3 ^ Vg) srTRT flat I I ^ 9frtT?r; *Tj^(F) 
->.^A2^(F) w«rr %^(I)->3 ^Ti^(F) ^fspipir # sftr ifw ^7?ft f 1 ^ 

^g;i*+ ?fq?ff % fliq: Dy afk TT^fTT B % # WH ?nftqrFT 1 sfk 2 q?T 

qTT^ m q?t I ^TFT Co*+ ^N^ff ^ f%tT sPiTTr: ^iftqncoT 3 afk 4 qrr ^j^nr 
fejTT ?r»ftqFT'T 5 qrr ^'Fftir qnt f7 Ni® Co^ nqjff % %^?nq%ftq? srfncfl 

' # »T'iFn ^ q-f I 

340 D/-18(Vg^Vg)Dj-KV,V3=0 

o_V3+V2-30D« 

^ 15 

340 D/+18(Vg-2V2)D3+V2*-VgV3==0 
B (^-1) #qr^ % ^ 

^“Bo arm % ftrq 

lOD^, B 5F1T B.M. % BBT qRoft 3 Jf qtr | I Ni^ qqr^ % ftOT % qR 0.76 qnr qir 1 
Co»+ ^ ?r4T^ % fqq ^ qR ^RTT: 0.8 1 aftr 0.87 qft q^TT ^ qqr qir 1 ^ qR % 
q?q I I =|fq^ qrqq qrq qtq^ ^ smtqq q^qqsff # f^q% qqr ?qqpr ariqit Ni®+ 
qqr CoV 3TTqqf % qrfr sin qssqRs^ ^qrfqfq q?t afk ^ 1 

Mn*“+ qqro qq qiqq 6.00 % 6.10 q tnqi qqr 1 qf qfq 

spjfrqq I^qSRf q^ qqftqfe ^ qf’C f Pra qr^qr | 1 qf qR q^sq q^ror spsqiqqtq Mn*+ 
Hqrrf qq qfq^q I 1 q^q 17740-17680, 21200-21220, 24810-24875 qqr 
27905-27970 % ^ ^ qf|qt qqftfq qRR I I 


( 1 ) 

( 2 ) 

(3) 

(5) 
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?r«rT 


^ tTflirf sFT?r: 

«A,^->*T,/G)->‘T,/G), ->^Ai/Q) ->*E^(G)-^*T,^(D) 


^TToft 4 


DCAHQ tT^ ^rT^q- arr^rsq 



srrqsq arq^qr qrq qw %q ^3?qTq 

°c 

% RTT fTfq 
qr^ qfqqifer 

Cu— DCAHQ 

I 

60-240 

(CioH 7 NO)aR Cu 

24.70 

24.40 

(CajH^NORtaCu 

II 


— 

— 

— 


III 

360-420 

CuO 

89.49 

89.21 

Ni— DCAHQ 

I 

60-200 

(CjoHaNO)aR Ni 

25.35 

24.56 


II 


— 

— 

— 


III 

220-380 

NiO 

89.59 

89.83 

Co— DCAHQ 

I 

60-200 

(C/oH^NOatR Co 

25.82 

24.55 

(CioH,NHR)aCo 

II 

3t?to: 

— 

— 

_ 


III 

220-380 

CoO 

88.53 

89.78 

Mn— DCAHQ 

I 

60-180 

(CioH,NOa)R Mn 

25.93 

24.69 

(C^jH^NORlaMn 

II 

3r?qM 

‘ — 






III 

200-380 

» 

MnO 

89.01 

90.26 


nsRufir % EpTRiJr ^ I I ^ cT^ff ^ sTtriq" Mn*+ % fer stei- 

qi^tq’ '5qTfiT% qcraTcTT ^ 1 


.^,Y.-.”.+30D, (,) 

mqtq fe^iarff 

mwt t q?rf^ >rq q-frwrq q?RrT% | f% % ?TT<ftqr fqwEq ?rqnFr | ^qr 

q^oft ^ ^ 1 1 srqrr q<«r I srqqq 60® %o q-?: 1 1 vjf^ % ^ qijft 

it ^rqrcft I ^o grc qo tr^^o ^ |Tj% Cj^HaaN % irq? SfiJ % 

flcft I ara": q^ fq^qrq fq^rat qr qqrrTT i f% ^ anr 3{ij aT^'T^qq | I ito ^ftotro 

q=qo ?fqr^ if fq qrq qr^Hl % qtq fqqjq I I qf sf^ 
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DCAHQ % ^rm 

arm ^ tTTT ftf^r sRfer ^ | ^mr am t m§ armr^ (MO) 

^IcTT 1 1 m it ^ aprsm^ smfw f%jn arr 

KapcTT I I 


I 

(Ci„H,NOR)2M >(CioH,NO)2RM 

— R 


wr III 

MO-e 

-(C,oH,N),0 


'^'iT II 


(CioH,NO),M-« 

-R 


^ R==Ci 2 H 22 N,M=femtaft Cu, Ni, Co, Mn #0 t^o t^o 1 

«P) ^f?np 

1 . ^o «io t^o q^o w 

FfaR 60“ %o FRT Fmifr I I I % ar^FiTT m>T ^ 60-240* FR? 
C 12 H 22 N % ?rw ^TT 1 1 ll if «pt cffg- ffcrr | am: ^rtr 

^ I I ^TW HI % argmr 260-420° %o Jf ar^ ^ ?rffk 

ftarr I g-sTT 420* iro qr afRrii ^ if stt^ ariRm^ CuO inm ^ | 1 

2. Ni-^o «fo 1^0 q^o ^o (antu 

zto affo ^w! ??mmr | fsF ^ 60-380* ^o qft #rt if ^ 

I I srsfir =^^'4 60-200° ^ FTOTT ^ ffcTT | 1 iff ^fim qJTcTT | R amf^ CjaHagN % 
^4?r fTfir ^ I 1 =4^01 II 44 €1(14 4ff | 1 4^(4 III if €f4 f^4 ft4T | 

4!€(F4?:T 380* if 4T an4€Tf4 4441 1 I 

3. C 0 - 3 I 0 #0 qo x^o 4^0 

Efo ^O 44 ? 444141 I 4T4t4 fW4 % %44 ^ 444 f%q 4T €4^ | I 
444 (60-200° %o) ^n: frf4 R arsrfcr^ CiaHjjN % €44 I 1 feff4 =444 aTFTai | 1 

€€f4 $r4 €T4f445 €tfjf 3r€4 ft €141 | 44T €4?^ 380 €« 4 ^ MO if 44€ 

€T4T I 1 

4- Mn-^o €fo qo q €0 44 

^€ €4(1 44 4T4f4 f^4 44€T4T | % €44 4T€ if (60-1 80° €0 % €E4) R 
€4?4; CjjHajN € ?i44 €R |Tf4 ft4f | I 4T€ 3T€Ta4 | | 44t4 4X€ t 200.380* 



188 ^5#^, 5^^ cfSTT 

TT sT’ssTf % m-?: frf?T ftcft I ?r«nr 380“ % mf srTWTi^ mo jo’^fr 

f I 

5# %■ 3TTsrn: tt |rr qf | % srr^ fort’s: ariqr?! 1 :2 | i 

% sm^TR stt^TT^ ^R?n | | ;3^ ^spiT |?5T frm STT^ 

snipff % aflT # 5rf?r^ snrmR ^ arisHrtp^q- 1 1 h^f'^ =ft ciTfi-ir 

sfksrrgsnRRrRS' ^ «tr l;2 stt^ amR ^ =fR^ 1 1 

3R: gR ?TT'??rT. 1 SRcTT^cT ^ ^TT ^RKfl I I 

f%^r2R ^TT'ff ^ snsTTK cfT ?snfq;c^ ^t sw t- 
Cu®+>Ni»+>Co*+>Mn*+ 

M— O ?sr ^ !jr^?m3r^ % 3 r^ | i 

fft?w 

1- ■'CT?^, “Die Mannich reaction” Singer Verlag, Berlin, 1959. 

2. jftfRT, tl^o 5®^° J. Mississippi Acad. Sci. 1962, 8, 36. 

3. «rRrg-fT. ?to ^'to J. pharm. Sci. 1968, 57, 715. 

4. ’RifTfeOr, ^»To, Synthesis 1973, 12, 703. 

5- anrf, snTo V^o cT^TT tro, J. Indian Chem. Soc. 1978, 55, 716- 
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9. apf^, 1 :^ 0 . TaJanta 1968, 15, 559. 
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(5-Fu) mj f5?ET^t5Rr , 

% srfcTSTsr' ^ »rtiT 

■o 

SIsri'T t5RT 

?i«n 

3Ti^T^ fmr 

f^iTH ^ro^Rft 

?JKT5T 

5_Fu ^ Mn (II) Zn (II) % m ETT^ ^ ^ 5r%- 

sr^'stir ?rfif7ircfT ^ sRinfrfTO ar^’^f (dl). tii<+lHi— 180 

(S-i 80) ?r«rT L929 ^ w ^cirf^ fetr w i jtrt 'rPc'jmff % srran tn: jti w 
’RT Mn(II)— 5 Fu fT^TT Zn(II)— 5 Fu-TT^ ^9^ 3rf> ^rrfwaff % €!«?■ STf^arf^^ 
vs^ 1 1 

Abstract 

Antitumor properties of some metal (11) complexes of 5-flooro-uracil. By Udai 
P. Singh, Ranjana Ghose and Animesh K. Ghose, Department of Chemistry, Faculty 
of Science, Banaras Hindu University, Varanasi. 

Metal complexes of 5-fluorouracil with manganese (H) and zinc (II) have been 
synthesised and their antitumor activity in vitro have been evaluated against a vanety 
of transplanted tumors, including Dalton’s Lymphoma, Sarcoma 180 and L929. The 
results indicate that Mn (II)-5Fu and Zn (II)-5 Fu have good in vitro antitumor 
properties against these tumor cells. 

5— Fu 9tT 5nTt»T‘ TTgEjff % t ^ 

|w I ?rT«i 'srsftJT- Jf ?ft afgrii ft 1 1 

^fsP^nT sng aniRf - 3 FRt ^ ^ tc ^ 
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ffff anf? 


EITT^T I ^ cTSjff % ^ 5— Fu cr«TT f?T% STT^ ^fspfr ^T 

f5r^:'l^iTT (dl), ^r-?:^iTT— 180= (S — 180) 3f«rT L929 STf"? sptfsFT'^rTaff T?: ST^TT^ 

?fer f^JTT I ■ 

SWtnTrlPRJ 

FT OT^ cfSTT TT^rmf^FF STfST^^lf ^ WtST-'TW ^ 

=p^T I I ^ Tf 3T^T^ (IR) ?^5T, 

% ffTTinsT TT irm arif^ arf^ff % sttbr qrT Mn(ll) afk Zn(II) % 

zftpr^f t ^ sn^-STRfff ^ (Co-ordination number) 'TtI »Tf I 

Stf5WB?lB-B%U?IT *[510^51 

sTf"? ^tftrsFTaff ^ Fn^rfR^r ^ 2x 10« ^"tF^Rn srF^r % 

F^?rR%i(^ msiPT (3Rf? TrrsJTiT TC— 199 aft F^f 

stFcrF^ 10% ^iTT f?rG|f?r fq % ^'tt:>T ^ b^Ftct |) ^ tsrr^ 'tut i 

5-Fu, Mn(II)-5Fu aft^ Zn(lI)-5Fa jftfwf ^ ^tF?r^r arrf^fTf^rr (Cytotoxicity) 

^ arm^ % 2x 10« srF?r fpr % F|^ t q;^ 96 gr^ <% 2 : (t^o ^o i^o 

Bto tqTTRr") t ^tftRTTaff ^ if ^Tarr ’RT ar«rT iftF’R^t ^ 5, 10 tR 

20 RfsFTtrTJT a%firaft^T # artsan if firafR>T COa if 24 «fi: gjainfira' 

ftRT W I 24 bS % 3?RTIPT % BR at^'^ ^frf5R?T3ft 4ft af^fHa' aRiiT f^ariPT % aiT*! 3 
4Tt; Efm JRT ?r«rT 4 ftfifr 4 TT-?r^ 4 ft 4 ft gar: 0.2 firaft / arri^ft 4^'at Jifcrfiraft ^h , 
«T4f*r4tar, ®H r(ftfpT a^paft^” % ^4g'4?r f^tru" arTSJTT if ffrarfjRar f%4T ^tut i Rra: rf^ 
^ 3?RT3rar % ^ arf'g 4ftf4r4TT3ff 4 ft "FT: 3 4T4: atR 441 I aTcTT^FT ^it 0.5% SDS 
t ariT^firtr f%4T nur arqr arq^jff 4ft aropTr (lkb) f^F44^ F?r4"Fd?i4i't 4rT:?Di-?: if 4 ft trf i 
atf'g 4ftfw4n’3ft ^ srnrfirftfr % srf^srar F^frsr 4 ft ’T'narr Prag- 

f^ar S4- %• art— 

„ r ^'RTTfer 3rf'5 4?rF?T4rT3ff if C PM “1 

jrFcr4Rr-ffRtB=j^ l — ^ ^ J x 

CPM 4iT^ aiRT sdS afffenr ^tfeaftar ara^i - 1 

qf^qw qq MqffT 

afarRt 5-Fu arm ^ mf-af4F: 4tft.4ff 4rT DL-, S-180 arm L929 

^tftr4rT3ff % anq sr^-arf'g arflrmrT % ^ mfoT-^mar Fgmq, ^maar Ff?| Fq^arF^^rrarq 
^ Ti^ 'TTtOT %m mrr 1 arra<jft 1 ^ 'rfa^FPr mrtarT | F4r 5-Fu, Mn(lI)-5— Fu 
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itTToft 1 

* 

5 -Fu ?rsrT arr^ ifIPTqi’T sttt srt? qftflmaff % 3 H-«rRfqfN’, 
. sftst: 3 H- 5 T 5 ^q- ^ ^WT%?PT qiT Slf^cT OrdsT 


L 929 

TTTWTWFT 

fjT?f^ 3 H-T ®H-u 3 H-L *H-T ^H-u ^H-L «H-T *H-u »H-L 


5 -Fu 

5 

42.96 

47.36 

— 

17.86 

~ 

— — 


10 

36.88 

48.08 

■ — 

20.11 

18.33 

— — 


20 

25.01 

57.80 

— 

— 

49.93 

20.13 — 

Mn ( 5 -Fu) ( 0 H )2 

5 

39.36 • 

— 


— 

26.18 



HaO 

10 

8 i ;96 

11.61 

— 

25.48 

69.28 




20 

87.10 

49.90 

— 

36.75 

21.37 

34.18 — 

Zn( 5 -Fu) (pH), 

5 

27.21 

23.67 

15.75 

— 

— 

11.99 

H ,0 

10 

60.62 

47.56 

33.67 

— 

59.06 

— — 


20 

86.73 , 

47.25 

— 

33.28 

73.78 

— — 


3H-T=3H — mqfFStq- ■ 

»H-u= 3 H — 

^ Zii(II)— 5 — Fu . ^ 5 rs>T f^rqjtWT, — 180 ?r«rT L 929 ^ifiil+isff % 

DNA ^ ®H % ?nn^?R qq 1 1 ^ dl qftftmafr Jf ®h 

®H iTcf C 92’9 qftf^qqsfr if 'H t ^ ^ srafcr 

qnt I 5 _Fu ^ ^ S -180 qitftR>T 3 ff 1 ^ 

L -929 qft%qn^ t ®h % f^rdar t msqqr ifFRFr qrc?rT 1 1 ^ ^tfwf 

^ W q^sri'ftir feqr ^ fwrqrMEr ^naRitfnrr ?n?r ^ | OTf'qg- arsqqrr ?r jtto 
qf^nff % JTf ^R^TTsq I Jr qqrqr sff'? q^rfersfr ^ dna 5 rfef%. RNA H 5 tq®T cftt 
jft€tJT-?f?%«r ^ 3Tqvfr fiFTJTT % qwrmrct jflfirqr ^ ?r^ 1 1 
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1 %o cTsrr srrfo, ‘sr^^r 3 tto Trr3'F?rfr?T%ft'?ft' 1966, lOl, 9. 

2. f 0, srf'p q-TTr?r g:m ^r^q-rfer, 
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SRH^ : 

5Rlf!RT?-2 

?S4! : STRR gSRTRR, 

7 






1 . (IV), 3nw (11), (II), fiT%^ (n) ?RfqT (ii) 

% % ^rw wfaff apr ^ arfVRr^rjR 

— ^nr^rr '^mhh Rr^» janr ^rPRnr i(®f f%5 ^t^’orr 

2. siW'PT^ a, «'-^ (4, 4'.^Tfftrfbftf?m) •p-’wm^ 

^ ^ f^m-ansipR 

— ’(ftawaf) SHTR 


1 


9 


3, 2-^ ^nrfe TC srffr^ar % ^rmr ftan: ^ arjsRtir 

— «WTW5r Ffli|, far^rrs ni^aft 1 7 

4. jET-'B^nr % ^ g;w 

— ^. «fto F?r| ?nn ^o qrro srtr 39 
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(IV), (II), (II), (II) 

q# w;m (II) % 

^f?ff m ^ 3?f^5r«m5T 

?m?n stsiT, sinm^r 3^ 

5ftg WPT fararw 
^Tirmr fg[v?rft?rran, %nT 

[ sn'^— srt^r 8, 1989] 

?rTTm 

snETK % sn5 srmt^JrfemT (iv), (ii), (II,) 

fTr%5r (II) (H) ^'V JT^forr ffiwmr aiWff % ?fT«r 

crrfc^^P fe^or, srm^^ stszrft sftr iT?r srffe % »fm 

3fTO?r % arsqiiTT sra arf^sm fen w | 3f)Ti:n aifefesror % amrR 

"TT ^ STts^tjj^qfe- 3JnfiT% ^p) ^if t I 

Abstract 

Synthesis and characterization of the complexes of oxovanadium (IV), iron (II),’ 
cobalt (U), nickel (II) and copper (II) with cinchonidine. Mamta Dudeja, Jaipal 
Singh, Naresh K. Sangwan and Kuldip Singh Dhindsa, Department of Chemistry 
and Biochemistry, Haryana AgricultnraJ University, Hissar. 

Coordination complexes of biologically important transition metal ions, oxovana- 
dium (IV), iron (II), ‘ cobalt (II), nickel (II) and copper (II) with antimalarial drug 
cinchonidine have been prepared and characterized on the basis of elemental ana- 
lysis, molecular weights, conductance measurements, magnetic susceptibility and IR 
sepectra. The complexes ' have been assigned tetragonally distorted octahedral 
geometry. 

i?r % fepTT ^ sr^r 1 1 % ^T%fefT sfnfsRf 
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?rsrT 


f 5T?TR TfT 1 1 Tf# ^T ?5TT5r ?r|lf «rT I ?r#5rsrir 

^3r Jr wif 5# f¥?T^T % 'r'tt Jr ^fffr?r F^jtt mrr i 

srfrr^^JT^t ff i ar^q- ^ qtftqr-fqqr^'jr sftqfqqf # ferq^ 

Rrq^'tqV^, f^rt^tq^q, jfrqr^^q ^cqrfq 1 1 , 

^qfEimf Jr q| qsq q^rsr J- arnri | % srrq; qrq^ aftqfsrqf spr srif % qrq qfiqs^ 
aftqfir ^ q%qqT ^ qsr ^qr.l sftT qf%f^ snfrrqf 5 f> ept ^qr srq; 

tr^ qJrfw srWsr ^1- #fq^ sttstr J- q^fq^nf arrqqf Jr sqqtfq %qr q;q 

qilTqifr sqqfK ^ fqqT qqTir>q fqferqtq sftqfsT ^ Jf fff Tq^ fqS ftql- | 

^7 q«q7 ^ sqrq Ji x^ |7. q^^q ^ftsnrq J- ^qJ- qJrftqT fqqiT^ sftqfsr fqqqfrqtqrq 
% anqqt^fqqq (IV), ariq^q (II), ^>qT?H- (II), fq%q (II) trq ^fqx (ii) % qrq qqfq- 
qq'Tq^qr qfq7 % q?#qq, qfqq^q i^q q^qqr arsqqq qi fqqqq fqqr It 

5I^>TTc»T^ 

qqrq qq fqftrqf 

fqqqtqritq'fqqqT qfqq^'qTqqt Jr qqqrqr’qqr i spq qqT uqrqfqq qqrq qq 
f^qq q?Jrfqq arfqqqq ^ r ^rq^q qffrr qq sfsqqq qfq qfr qr^T (qqqrqt 

feT-qrqtqr^^ qtqr?^? (II) qj) % q;q t qq7q qr-j:%), armfqqr qoqqrq f|qtqqTcft 

Mq qrTT arqqqq fft=^ 270-50 srq^qq ?^^?7qr3:T qr^r fqr7 q7 i qifjqqr 
fq^Jrqq qf%q-ti?qT 240C CHN qqrqrfqX irq qftqq Jrq^R qrtq AA 1 20 qqqri^q 
qqqfrqq ?%qfr'Ptqqte^ ^ , qirqqr Jr feqr qqr i q^fqqq, qi qqqtqq •gqcqqr'Tt ^ fqqrr 
qqr^*] i qq) qfqf qrr qrqqcq qr?Jrrqqq?<#rqT?q if tqr fqfqjq ^qfefqqtqTeT qiqq 
NDC 732 ^ qfrqm Jr qrcT fipqr qqr I 

^ fqqqq 

(q) q g^a^qtq tqq^ (So, 9R) FqflR^-9-3itq-3iTq^^qqq (iv) 

1.76 qrq (5 fqo qtq) fqq^ifrfrq qr 100 fqo #o if qtq qqiq?7: 

q?^ (1.44 qrq, 6 fq® qfq) qr srq if q7q ^q: fq^q^ fqq>qq % 
qrqfqqrqrqqT qqr fJr 5 q?l: q^ qq-3OT4> qTq?qqT|r qqqq qrx:! qq ftrqr qqr i 
arqr arqtqq qq fq?ifqq q)T% qq, ^tfq q;q qT^t^fqq ^ ^qi qqr q^T qqrq' . 
#fjqqq qqknq qr i^TqT qqr I (srTfiq=60%) I 

{®) (8a, 9R) fqq^^-9-3ft5r.^nqqq (n) 

2.06 qrq (7 fqo qfq) fqq^qf^q qq irfqq ^?q>7§q if qf^ qqrqr qqr i 1.94 
rnq (5 fqo qf^) qq qq if qqqr qfq qqrqR wJf qfq^fT^ strt qff 2 ^ q 



firWTf I acT^^TcT^ ^ f%?7iRt .^> jfl'^ Tt ^ qfWTO^ ^ 4 cR> 

SRT ’t 4 ftriTT i sr^s^Prcr jTf 'kt4 ^ ^%, sttt, ii<r+l^<j| 

fsTT % f-ft 3RT#.#f5?fW ^^ftTr^^ TT ’RT I (srTfef=60%) I 

(n) SIf^5frd*Nt^> (8a, 9R) ftR9Pt^-9-3ft?r-a|T>m5I (H) 

1.76 TTR (6 fJTo ;fT5r) ^ ^5?t|5r # ^ ^ *Wl<l^^ 

(1.46 ^rm, 6 fiTo Rt^) ^ 5r#: fiRRT % ?n«r ^rtrt ^ i 

cTR^RIcT. ^nr?R fTO 4 ^n% 51^ »nT ^RT ’WT I STTR % 3R#T 4?! 

rr«TT |«n: % sflirT w aftr srts’' #fkm tc 

^JTT T|RT I (5rTf^=65%) 1 

[n) (8o, 9R) (IT) 

2-.35 vm (8 fifo 1.90 ^mr (8 1%o 

f^f«r (*r) ^T fw ’rt tf^^r 'R^ifl ?f^R?r sra fR«r>T ^ 12 ^ 

?R> ’R f^T ^T I (5TTfR=58%) 1 

(?) (8a, 9R) ftR5^-9-3ft^-^iRT (H) 

1.45 ^TTR (6 firo RR) ^HT ^100 ftTo^fto Tf ?HRT ^ sfV^ 

1.76 ^TR (6 firo ^) ^ 50 fiTo ?flo ^ ^fR #iIK ftRT W I 5R: 5R: 

ST^ ^ % ^fttT t fjRTRT ’RT aftf ^ 15 ^ ^- 

TT ^[RT TRT 1 f ^ 'R % 3R^ ^ ^ tR 

sm ^T aftt aRR” #f??RR wItt??’ tR §<sfRI W I '(srTfR=70%) l 

Mr<« TW Hg|T 

3rRT?T (11) 'R (II) % ?ff^ ^ t ^«IT ?nTt ?ff^ ^ 3ifi[§R 
I 1 ^%fR5r R y^xlcl'M f I I ^ ITR flcfT | fe 

^f5ff ^ ffnrfir 1. 1 mg : r^trI't^r! % ^fmsR t f m 1 1 ?ff^ ^ m^RRT 

3RT5Tf^RR?RR ^ | I ?r^ <Jtg-g4-=l'+ffl t • 

TC4i«CSf>^?| 3TT^^ 

« . C\ 

3nW^femT-f%5T^RtfR ¥f^ ^ 3TR'^ 1-81 ^o ^Ro | ^• 

^ 5 T Jr RgfRR ^<ji 4 ?R mflRr 1 1 mg strr <i“sp® ?rrr ^ 5?rfm 

I fm# 'TR^^7 RfR ^ RnfR^ ^RR-MRsBOl 3tW.H>ri'hR | 1 
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^t^TT, f?rf , cr^TT 


^T 3TT^ 5.35 ^o trq-o ^ jff =^T STgfwT^T 

R ^ ^q-f^sq-frr ^r aft?r^ % i w sttstr t?: ^ 33TTfir% ^■5^-sr=?i?ir 

1 1 . ' 

STR; ^.R?^ (II) ^ HITR3T HBR =RT sff-?: W. | #fsfR ^fJTRq' 'S: arfa’^Rift 

t^sf |W I sTEsq^^ir g-q;^!T 1%R-jr=5rwr'n‘ 1%RT?r 3r«Rr 

SIR3R i^RR % ^ I I (II) % fqT?r SIRfJ’iT sps^qR^ir t%RT?r ir^ ^ 

ar^filR i%^R ftR cfSTT ST'^'ir STBjqR^aT f^T^T ^T cft^T STgj^iR ^ %qe | ri ^ | 
?ff5T ^T aTROT 5.02 ^Iottito | (^fr ar^friR ^^?r) 5ft 

^«=^=^or STEjqi^ir f^iTTJ^ % g^fqr^ | I 

w^lrfw^r ft’%5r-fH?i'«Pt5ft^'r ?f^5r strot 3.28^o ttiTo| aftf^^t 

3r5ftiT?r ^ iTcf afESTTi^r^if f%Rr?r ^jrrfR 1 1 w 

Jf f^R-Sr'^3;»t f^RRT '(’IRITT aT^T^af | fti iff ^ 5li%^R^. ^ffT 

STRSJRT I I 

ftlR-f^ % spSfT^ afRof % ^R'>r ?f^ 1.89 ^o 

^r^^tJT arr^iit (iT^ ar^FiTR ,^^5 r) ?5if5rT | ^tftr affir-lRT st^tr ?rJT?r‘5T 

ar^RT ^ |M #f%Tr ?ff5r arR'ii^Rtq' | i f^^ft «ft ar Jf w. 

cpT-#t ?rff 1 1 5R, l^tsR g- ftTfr^tfit^tfr ^ ar^arr | 

^^rfar^ ?rvftRfaff , ^ 3^^s^’^R^ ^ f^ir?r araHqi^r^Ptir RTfir% ^ 

STRRT 1 1 ■ 

ar^Tw 

• waTRt 'RTsf % qtRT’jaff jr f^art^ q# ^q'^r^^iftaft ^fj^ff 

%■ aRw ^ RR^ gaRiRq? aTRjR fcpur ^irr 1 1 % ^ffw^r tt 

%5R>ft^?r ^ o— H 5RJr # sTTffR < 1 ^ ^ ar^STT ^ Jf-5rfg-RTFR ft arr^ft 1 1 

?r?Tt ?ff5ft % aRTfB 3500 f o ift* ^ 1630 ^o ifto"^ % RftT f^- ??i% | art 
5r ^ O— H CRJI ^ 3fTI% % iftcT^ I [®J, V(C=N) v(C=.C) ^ 3TTI%Tf ^f 
antR arr^ frr $ 1 ^ w^taftf Fr r^ 0«r ^ # j5r Jf | 1 t%R^ 

^Rftf5i % fUftRft 5w ^ ^g^ft^ % R?^5R % ?ff ar Jf ?rfiiTf5r5r ^ % 5pR»r 

?ff5ff ^ o— N anffe ^ C— N (^g[?g;^Rt^ F^’t) ^trt aniffT ^ jf 

S^FdRlfqcl ftat I 1 ?ff5ft ^f 400 #'o wto"^ ^ 600 §0 ifto-i % ^ aft ?r^ fs' 

I % M— N, M— O tri M— Cl RR arTlfeift % gRfT | 1 
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sr>^qjT4 a, a'-fiw (4, 4'-arif 

^ ^ fsRiR-srwnR 

5RTW 

THTOH nki«w*> 

[ sn«?r — 3r^ 8, 1989 ] 

"?l?rniT#’' SRTTT % f%^-3TWJT a, o'-f^ (4, 4'-5TlPrfT^lftw)-p- 

^or ^ sr^r t, 25'’-30" % ^Tfr sRRm t, aftr 4^ 

sTBTzpr f^iTT 44T cr«rT STM smmfr amra^r, ?m4?rT aftr 

WT’-gor, WTT % snmT qr tr^ t^cr-Pr^q'ii 5rc4T4»ioff tt f%?rT »rt i 

JTf 5I^or arw t 3T=55T fW5fFT4r ?nT547 STcft?! ftcTT | ^ 1^4? 51^ fiT 5Rn?^ "?4^fcr- 

jr4T|4r SI Pet w” t ^snr i i 

Abstract 

Solntion studies of bolaform electrolyte a, o'-bis (4, 4'>bipyridbiiam)-p-xy]ene 
dibromide in water. By Bhim Bali Prasad, Chemistry Department, Banaras Hindu 
University, Varanasi. 

Studies on density and viscosity measurement of a “bolaform” type of 
aromatic electrolyte, o, o'-bis (4, 4'-bipyridinium) dibromide salt have been under- 
taken in water. The apparent molal volumes, reduced viscosities results and their 
concenter ati on and temperature dependence behaviours have been examined in terms 
of hydrophobic and electrostrictional interactions over a small temperature range 
(25±5.0®). The system was considered to be a structure promoter leading to have 
a water-caged “free-draining model.” 

'tsr-srftr^ % ^ '‘a>^rei4” f4^?r3ms4)f 4 

^4vff R3N(CH2)2NR, (R=^^5r tnr; 4iT arsjm 44f 4 

7 7" 
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ftnrT 5 tt ‘fspT 1 1 a, a'-f??r (?!? Jrfaf^aTTfrfHirir) qTf?rfTrf«mlfr 

a?rf%?ff % ^ sftT fg5TTaRft2T?T ^STiirlf ^ ?!# STTT 

%??T3ff 'TT ^ srsiTJTfr jr^ifegr f sri |p5 i ^ tr?T«ff ^ fe'-srftrf^sff 

q# Jf stsjtitjt spt stcrt | i ir^rf'r Hfr^rriim arqr^rffift % 

fg^rm'tq’rr siritt 5rsiT 3r^-?f^‘^?rT % 3Tl%%irT3ff qr.ft^ st^tr €{ 

!5n?mfRt‘^'T?r5£r'|'f“^, tt ?R?nRf;Era srsq-irJT sr^l-'^i^fr 

i)r|i ■ ■ - ; 

sr?|a' ?fl'sr-'T3' ^r f^^?r-3Tq'5TJ!ff ^‘t f^^rPT^Pl-sTfr srstrsFr sfTRT | 

f3ra% TTJft STffrtfw ?TR5>3nT %?? STR^^Tiq-aiff % ff 1 w % 

srsifiFT if, ^TErnR srriRf ^ Jf srfcB fwfwvr WRf • %■ st^Ttr 1%Rl%ferr 4i?ff 

qT ^ RT^r str^it^ | : 

(i) sr^'^ ?RR 3rT%5ff q?t ^r^ftTcrT 

(ii) 5rf5r siRTf ^'t arRTf ^ sftT srrtf^R ^[’i^t^t'^ sfj % 

STRfjpP ^R?R 

% 

(iii) snj ^r airrl^ 3nf«r?r f^^TR ^ft ^5r% arr^ aftr an^fc^ srifn^^ ?trr 
(flexibility) % Pr^rfR^r ff l 

arcf: ^ ^ l 5 f%^?r-^qR^ a, a'-f??T (4, 4'RTfPrfT¥tffr2TiT) 5RW, 

[BipyN-CHAHiCHa-N+Bipy, 2Br-] (?fftTR (Bipy) 2 XBra), ^ fiRT | 
f^^RT ^ t 25±5“ RT 7T WHR RRR argifm f^RSFtJTq' 5’Jrf 4?) str^ 4^ 
5RR fw m\ I I ITcRT ^ % 5 tWt 4T (Bipy) 2 XBra 1^4? ^(ftT=^ir (Redox), RR 

l frT4RT5ft ?RT ^ “^TIRR" arssRT 'RRtHl^q-" cffRTT ^ 

. 1 1 srnrral stfrr strct^t sfk rrctt % ffiTT r triR 'Tfwiff 

^ ^ cn:^ % farlR-ft-^TR^ src|TT^^'^f % tWr Jr Rr rt t : 

(i) RR % ERRjff aitt: ^<4Rrff % t^fT antsr gRT tf ?r-f?R7'JT ^ jfraR 3R^ 
aTT%5r STR^ afk 

(u) SlHfRRt ?fffe ar?RT [t^-3T>RRir % (3Rl%f5R) 

■JTR 5RT “3ITf?r?^” f5T>T!>»r arsffg; sr^r ft-Rjft sr«TR I 

SpEft^TFR^ 

f<R R iK afrc THTIR ■ 

IR-^cHI ^ilR % ^ arrof^cT f^3TRft-5T m (f^ftPR ^TRSiRT 1 x lO"* 

—5 X 10-* jfR) ^ jrR ?r«ft fw5R?ff % t Rr mrr i 
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arr^ ^ t ars^nTfr 

o, o'-%e' (4, 4'-wr?rq;F^f^q'’T)-p-3rTJr5ft?T (BipyjjXBra, ^ 

msJT^r Jr a, a'-^T^t*ft.p-^3n3T?fr?r OTT 4, 4'-^r?f'rF^^tJT (l;2 st^to) % ?ftt 
Jr f^r^r^r Jf arf^sT^PiTT (ar^mr 576) fw 

sfT 14TT I . , ■ ■ 

SR?g cT^T ?JnHHT *Tm ' . 

f^wrf ^ w5Tc4’ ff%f?i^i Fr^rrifrj^ (f^rH4?V o.oi fir^o ^ sf^ifer 
I) 5TTT ^4T »iirT I ^ IT? WT 4T% 5T?r % ?T«r af^i^hfe? ftnrr w sftr 

??r5n?4>?T ??ftsr? f%3n w i 

• ?in??T argiTi'T? % 1%Jr sr^rr: 4? 5?T??T?T'ft (f?^- 

jftsr:); %??? sfg- % m ¥?? 25“ t?: 192.6 %o «?, ^rp? f%4T ipn i 

?«Tr ??c? aftr: ????T argjTm p ?T?r5^?? 4??^ (~25°) Jf W i 

?rTf TT ars??? |5 TTsp q-jrf^fe (±1®) i % inft? ?f|- 

g-JT? ±0.1 % ara??? p:srF? | aflT SR^ W??T ’T'T?T Jf ^Tr% 3-4 4? 

aft?? f?Tr ??r I i?T??r.3rf?m 4 ft ± 0 . 1 % Jr ^ ^xr? 41 ! 4?t 1 

Tf^WT cWT 

'ERc? ftSTinf ?TTr 20 , 25° afH 30“ ’4X srmrift an??? (^v) arsftfftfe? ??t4r04' 
^ ?|T??T Jr Trr^ f4T?T 

_ M _ lOOOM-d^ „) 

Qq Cuo 

aT|f M f?ft? ^T 3r<j»rR, d afk do 4ni4r: 'Eft? p 5r?r 4? ^r???, ?«rr c 
jft?/ftTJT: I I <^v ?T?f % 3rT4i?? ft ~i% ^ 3rfftr????T 1 1 ?p5 sjsjpt? ft 3nrfJi4f ftt??' 
3 ???? (v^®) 5rT? 4rTft % fftft ^v— C apfta' 4 ? C=0 ?4J f??E? ¥4 ft ?ff?fft? 1%4T 
an?r 1 1 

^v 4 ? ?TE?Dr % ?Tsr ^rft, ■ar?^XT’ft shtt? 4 ? p4^ | ai?f4r ife, t^-1ft^f4? ar4r- 

ftrft? 4f4T? ^?V I I p fftfJ^? ?T4 aft^ « I'-si^l 4T <j>v 4? ?T? ^ ?l?t 

shtr! 4? ft? qfoJTT? ^ 1 1 

aT?W (Bipy)2XBr2 % fftft 41^ . 4?^ 3rT4Jff (yrcftT 1 ) % f44ft?W f\ 4? ?T??or , 
% ?n? {~0!002 % ?TfT; ft??? fj4%) ^ iftr? 4J?ft 1 1 ft?ft it? tr?T 

I fftr ?f 4?Tsf #??-fft^4? sr^n? ^ ?4£fJ ft ft4> ?5????ftT ??-ftr?iftr smi? ai^?? 4r??T 
I 1 ?f swr? ftt?’- =45^^ ^ % ftt? ?4fJ4? lft4?R-??3 ?T?fe? afgfftf % 



^TRoft 1 

(4, 4'-^ f'TfT^i%qTT)-p-5rm5ft^ ^ W 5t?f if ^?^-3T5»TT'R' ^ 'TfroTPT 
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SRT^T (do) : 0.998203 (20“); 0.997044 (25°); 0.995646 (30°) 



(4, 4'-^f7FT5tr?nT’T-p-^TTir5ft?r 'sr^r ^ wH^fT-irm % Tft wTTT ^ rntm 

?nTT^?T M* 
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arq^TOT ^ ^r^r Ir f^^pnr stctot' 
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I 3fr % sr^ricir^ sn^^r ^ifr i^ptt ^ ^x tcrr | ft> ^ 

sRpfrsR- % f5T?r cTTf ^ 3r«TJT ^ wtwt 1 1 €T«r ^ 3r?r % —oh ?pg;ff ^ 

^ 7r-^??ff t snw'ir % ^rwf^TFft f^jff ' % jppijr 

fr ^cTT 1 1 3nf?R7 jftH^ an^rcPT ^ mq- 3r??mTf5rq> 5rf% [^/=835 (20°); 

625 (25°); 3tY?:-430 T^^oj^^ (30*)] aTt^T ^rtsTTOT f^cT-srqweiff ^ I I 

?rq:^ % sitt^ 't?t 4 % ^Rf aftr q'ffsrcr ?f>rfe5r sra’ % '‘srr^'q’' 

it?r # 'Tf^^qq-T ^ qf) an nsFnt 1 1 frmqFf^ "amw” arn^r "arai fqaR” ^ 

sftT ^ arrqrr, ^Rfqfqfeffnnr arrqqf % am^ttiqi nmn nq? %r^ ^ 

qnr EHTTcn^ an^qr % sRcq r f?nfq: 1 1 ctr % % ^ttst fqTRfqrfen 3Tn?«rT3ff ^ fq?^ 

irqr 5TT q>T ftqr ^qrnrfqqr | : 

(i) RTn % ^Rf aftT ^fer afar q^t ffn qff nf q>T fqErarnT, 

(ii) (Bipy) 2 XBrj % sraR^raftn (Bucketed) ^Rfqfq^T-n q^ % arrnfJTf^ 

f<q?r ?«nnf ^ arar F^arr ^ nt^r am anjaff qrr r arrm i 

(Bipy)iXBr3 Rtfim % sRTtqff qrr arifgm ntarar armn 25* R 561.8 firafto/Ro 
arm (vg Br~= 31.6 fimto/qro^arriR ) srrm f an i , 

fTR 20°, 25* afk 30^ R iTFfV nf qinararr qn qft’JT.m ?iTRft2 Jr fearr qqil i ?r«f) qqRcrr 
artqjf, ilajqqr anftqRor m, Vsp/C=[r,]+k[vYC, ^-'arpR 3irq|?r fq^r w i qgR qtfqqr 
rstrot arm^ tar^nr jar (qqr 'TTf^iJrqstari^ qft qrarr | 1 amor % 

'qar ^ ^nrpfVcr qarRcTT Vps/C, arnsor % % m«r f^nr fq;?ft #qT % q?at anfft 

I I VpJC-^T^^iC) m ^ q?) 3TpTf5m?RT ^ aftq; fqfRn nrqf R tar WHcTT 

(intrinsic viscosity), [ij] arqfgf (^ap/C) C=0, HR qRt % qqrar-^HT^ anflqjti'n’ q^T 
SfcqR C/’?sp=1/A+(B/A)v'C. W it HcftH |tHT | I f^Rfqt A, 

tar qqRcTT [ 1 ?] I Ht qtfqqr % arrf^ arrqR ark mni qrr argqR arerarTcrr 1 1 mq % q?t 
% ¥Tq [»?] % Rt fq ttr (¥TRft 2) arqfq; nrq % R«r qzt ft arrtrq> anqrrT, artfqrqr 
qtaiT anncR sirmirT t qftq>^q?r, friftarq, HfHrcr arar Fqarr qt arfanm qt 

I I =fTqr sqar r^ qf?r fl arsm ftarnt^P t am; qqrt % arTfoqqr aft % =qTTf ark ^rqfssT 

am q%qf fqmt armsrffoqq? qrr qr^tt | i Rf (Bipy) 2 XB.r 2 , '^4i 
“fqHR-qqrfqr qf^q” (free-draining model) RT arrar | art fqarrqqr arf^HRI t q=p 
qqor qqm qrw 1 1 nrq % % nm [qj qrr "^rq, qn fqar^ ^ arrqrr^ Jf ^^ttqrqR ark 

fqaR % amar am % Ryq qq<q qFsftn t ^qf art arrt ^ qrrRr | i f^Rf^ B, art srqrqq 
ak % ttqr t^rr ajar |, c/vsp hr C % ttn HHit ’it tnqr ^ hrihi % rr 
fqRT HR I 1 IHR HR 20*, 25* ark 30* R SRH: 7-39, 34.5 ark 1-66 | I HR % Hst 
% HTH B ^ srHHT, 35% HTq R HtHRH aTRHf ^ qHRHHTfHHT afk FhR sTR R HR fqatT 
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s[<T^rw t fwHiR- sreinnT 

sfiiTHT ^.T $f!:^T STTJT^ I^JT ^ Jrfeirr ^ ?fr?r^ 1 1 irsirir- 

fiir % ?n?OT'f TT SRT 3Tt^^ % sttott; qr sftgcr ^rfejrnr 4.02 %o 
5TTO |3iT =^^4? srffrfqTi^ gra’iff % ^ffeirtir 3?sff % srpir |r 1 1 
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cI«TT ^ 3|^SW>T 

f?r?, f^TK w #1#* 

*rf«RT, 

ffeK 

■ cr«rT 

1^0 gfto 1^0 arro ^ ?nfs?T, 

mTT^ri 

f?r sTT^ ^ JT^T*n% ^'tj-o-qii tpc 2-^0+ ?wfe ^f *[T^ <,<a^ ■ ^T% irf^il^'OT % 

^ ?TfTT^ srJnr f?*n: f5r?| sriw 1 1 arjsr^ 1 1 

Abstract 

Coincidence and fixed points of family of mappings on 2-metric spaces and 
application. By S. L. Singh, V. Kumar and A. Ganguly, Department of Mathematics 
Gurukul Kangri University. Hardwar and Department Mathematics, S. G. S. 
Institute of Technology and Science, Indore. 

Some coincidence theorems for a family of mappings on an arbitrary set with 
values in a Imetric space and fixed point theorems have been presented. A few 
applications are also given. 

Throughont this paper X stands for an arbitary set consisting of atleast three 
points, N the set of natural numbers, (M, d) a metric (1-metric) space, (7, d) a 
2-metric space and H={<l> : [0, oo)-;»[0, oo)| ^ is u. s. c. (upper semi contihous), non- 
decreasing and ^ (r)<t,t >0). Further, if is 5, P are mappings on 7 then C (SP-) wiU 
notate the set of all coincidence points of S and P, i. e. C (5P)={zl Sz=Pz). 
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fWTT cr«TT 

The following is one of the main results : 

Theorem 1 

Let X be an arbitrary set, Y a 2-metric space and Ai (ieN) : X-^Y. If there 
exist mappings S, T : such that Ai (Z)c5'(Z) n TiX), i e N, for all x, y e X, 

all a e Y, i,j e N, 

d(AiX, Ajy, (max {d(Sx, Ty, a), d(Sx, AiX, a), 
d(Ty, Ajy, a),.\[d{Sx, Ajy, a) 

.+d(2>, AiX, a)]}) tlj). 

for some e H and 

S(X) n T(X) is a complete subspace of Y. (1 .2) 

Then for each ieN: 

(i) Ai and S have a coincidence, 

(ii) Ai and T have a coincidence. 

Further, if Z= 7 and each -yli commutes with 5 (respectively T) on C(.4iS') (resp. 
C(AiT), then 

(iii) Ai(i e N), S and T have a unique common fixed point. 

^ argETRirr ^ 3n%<7vr ir^ro ^ tfftt srot ir ferr «rT 
^ % ^rrmt f^«n: %• ^ ststnnT 

fw I (^T f<U| % ^P, 8,13-16.21,22.26, 26] [28-32] , 

w STW fF WTT% ?r55=^iT <n: 2-?^^^ g'Ffe' % fft ^ 

% ^TTFrl cr«TT trfoR<a'j| % ?rT«i" srfef%w'»i 

srJfqf ^ ^sTPHTT ^ I rp? spg^ qrf I f%. qfr a>’Tfwf?rJrq?rT 

3rTq?iH?crT tfqrat tn: 1 1 sr^spft^ ^ | (t#' sr^ 5-6) i 

^ tPTvr X ^RTT 4t^ ^ jf f^pn- sttiftt i 

N ^ spfFr ^ (M, d) ^ (1-^^) ^ 

t, (Y, d) ^ 2-|^ ^PFrfe % ^ Jf H={<^ : [0; oo)->[0, oo)} ^ ^nfF^fcTcT 

I ^ ii)<t, t>0} 1 Jtfe S -F Y 'R 5r%f%gvT | ^rq- C(SP) 

S cfqT P % OTRfV ^ if ar^rfa' C(SP)—{z} 

{Sz=Pz} I ' 
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ST^ ¥^?iT 5KH % M ^ ^ ##fsr?r f® Tlbrr'njf w(i*TRRr 

1 1 ■ 

iT^ 2-?;^ FJTfe- Pttjt shtr ifbTTftgr ^ | 

ITR f r IT^TTHT ?rf^?r t i Fx Fx 7 'TT </ *TRk <R5nT f?I??r- 

f^rfecT 5Rff ^ fan | 

(1) ^ f^fiTfrr f^?|3ff a gsTT fc % c ??r SRJR I ft>. 

d(a, b, C)^;i0; 

(2) 5ft!T z if % irf? ^ ^ ^HTR if 5ft 

d(x, y, z)==0; 

(3) d{x, y, z)=d{x, z, y)=d(y, z, ;c); 

(4) d{x, y,z)^d(x,y:,z)-]-d{x,u, z)->rd(u,y,z) 

5r^ (F, d) 2-^ft4T ?nTfe I I 

Y Jf arpnr {y„} ^ ^?Mt 4i|T | arf?- F % a % 

lim I'm a)=0 

{V/i} ^ arfir^rnt afk ji' W 315 ^ # ^fkr 3tT5n | irf? 2^ % sr^ 

a % 

lim d(y„, y, a)=0. 

^ 2-^^ ^nrfe 4fr fsRrJf arp^ arf^yi^ ft 5 'it 2-^TtT 5nrfe ^ 

STTcfT I I 

^ f^R^rfecT Sjjfl44>I ¥t arT^R^5n iHt— 
arrfiRjT'^^*^ 

irnr ^ ^ e JT sftx /„>0, neN. «rfe (f«). neN,m {/„} arpnr ^ ^ 

3TF«T5rfT5r itcTT | I • 

* 5RT ^ arg^rw : 
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Tfbrm 1 


5i«rT 


m?T # P 3^ S, r 7T ^^-srfirr^w | i p^s ^ f?ff j.s r t?: 
sngr | irf? sr?^ a e F % M , 

d(PSy, SPy, a)^d(Sy, Py, a) 


JTfe P sftT S F % m I iTf STT^TV f P 

aflr iS 2-|;ft^ -EHTfe F cr ft'ffrtrift 1 1 • | f% irf ^rff | % 

2-ffNr TT ^ ^ w7irM^ sTfirfwor §fr*rr^f?rrRfV ft 
sr%%gr<n' p$r ^ ft sfirf^ftnTift ^ [14, 2], ^t^tt [17] wtT [20] 

^) I ?r«iT irfe p sftr -5 f^^ft #«TTcft % 2 tR ^tr&fJrinft f f^T?^!T ft % z ^x 
WTJrf^fiTiTift 1 1 Jr, jtF? S2=Pz F % a % . 


3T«rfg; 

'tPc'itt.it fJrfHcfff 1 1 


d(PSz, SPz,-d)^d(Sz, Pz, a)=0. 
Sz=Pz. 


si%JT 1 


^TR # F iT?riTRr Y HTffe aftr Auuif) I I JTfirffOT 

S, T '. X—^Y 5r^>rT ^ 


. AiiX) ^ISiX) n T{X), ieN . 

W ?nRcr x,y e X cr«rr heY, i, j e N, 19^ y % M I ?r? i7 % f^?ft M 
diAiX, Ajy, a)<0 (max Ty, a), d(SXi AiX, a), 

d(Ty, Ajy, a), . . 


H % f%gt ^ sftr 

5(F) u P(F). F 


H^^(5jc, Ajy, a)-^d{Ty, AiX, a)]}) 


4?! ^ Wyjffe I cR 5T^4? z e iV% M 

(i) sftr 5 if ?RR I I 
(u) 3fh: P^^f'TR I I 


( 1 . 1 ) 

( 1 . 2 ) 
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g-irfe: qt 

• X=Y afK.sr^qr Ai, S T) % ^ST C(AiS) CiAiT)) 

^ 1 1 

(iii) Ai(i 6 iV), 5 sftr r qjT srfeftiT fq7| ^t^rr i 
X if ^0 # I ■ , ■ ^ • 

Ai{X)cTiX),XisX 

^?r sr^R % ?RT^ I f% 7>i=^iXj I wt sr^, - ' 

^(JSr)c:S(Z),x,eZ 


fg' sr^R -t % 5 xj=^2Xi 1 sqrw ^ t, z if sgaw {x„} ?T«rT z ^ {j;,} # ^ 

Jrq>R qiT | ft; 


ffTT'^cRq; ^59R 1 

% ftft-, (1.1) % 


Yiu — 

yin+i='TX2n+\—-^2n+i ^in 
dn=d(yn. 7n+i, a), 4~>0 
4a«+i“ X^n, ^21142 Zau+iJ d) 


srqk 


^<f> (m&x djfit d^fn-xr id(y2j^, ysn+ji^ )})• 
din+i<i> “ax {din, 4n+i,4^0'2B.Z2n+*— '*)})• 


(1.3) 


JTR #■ Wn=d(y2, y^i, W ' ^ M'2„9^0 ?R (1.3) ^ a=3;2„ %% -R m'2„<^J(b',«) 

<m'21i> I '5ft ftfiET 1 1 ’ . . 


qiffft; 


W2»=0. 

^(j'2a> J'2n4;2* ®^^2a“t'^2n+l'f'‘^(3’2nj J’an+ij l'2»+2) 

'=^#+^2B+lJ ' 


<^2n+i^^.(“ax {d^ny din-m K^2«+^2>i+i)})* 


(1.3) ^ 

5rr?r^t i 

^2n+i^0 d^n+i^d^^i . 

dgn+i^^ (max {d^n^if i(‘4»+i+^2n)}) 

idtn*l)'^di},+2. 


(1.4) 



2-2 


r ^ Tf , ? f«rT » rr 35 ft 


cRf 




^ 2 «+ l ‘^^ 2 « ^ 2 n + l ^^ i ^ in )- 


^2B+2'^<^2*+^ ^2/H-2^^ (^2b+i)‘ 

??fV smr, sTciffr « e JV % M, 

-ft 

d„+i<dn 3ftT 4+,<^ (rf„) 


3 ?^ % 3 n ^ ft ^ Jf ^snr ? r?JT ^ i 

• / 

OTTatuTf ^ r ^ ^«nT 2 . 

meN, d(y„, y„^i, >'m)=0. 


. 3 T ^, ( 1 . 4 ) aftr ( 1 . 4 ') % srmt ^ ^ 




( 1 . 4 ') 


^(Jb. J'+»i, >’*4.2)=0^ « e JV. 

^Tf f?T5^irTc^T% ^psTir m=rt, n+i % ?rcir| i ^rfir m>n+i, ^ 
m=n+p,p>l I 

d(ytt> yn-i-it ym)^d(ya, J'flj+K l^OT-i* J'b) 

+ ^( j ' m > J ' n + l )^^(>' B > J»+iT Jm - i ) 

+ Kd ( ym - l > Jfm - 2 . I ' b )) + 4>( d ( ym - l > >’ ffl - 2 . JI ' b + i )) 

‘=d(y„, y^+i, y„+p-j)+4> {d(y„^p-i, yn+p-^, yn)) 

^ (^(j'a^^-ij ynfp-i> Jb+i))^^(J'bj Jb+i* yn+p-i) 

+4> P ~\ d ( y „^^. j „, >-„)+^- i ( rf ( j „^ i , j ;„. 

—d(yB> yii+i> yn+p~i)-\-2^p''\0), 

arsTfa^ 

N- 

d(yn} yit+u ym)^d(y„, ya+it yn+p-i) 

<d(y„,y„^i,y„^p_^):^... 

. <d(y„, y„^^, >'„+i)=0. 
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2-|^ sr%f^^?nTf 

Iff? m<«, ^ «=ni+^, - ., 

<i(yn,yn+i>ym)=<f(ym+t>ym+t+\ym) 

' ^'^(.ym'^t—u ym+t! y^/)^ ‘ 

ym+l> 

f q TtlMCTiff ^!T 3. 

d(yuyj,yp)=0,i,J,pe N. 

sirm^TT ^ f%?ft tfft ^ in j<p % 1 1 nm'f p=j-^r, r>i i' nn 

d{yi, yj. yj+rXd(yi, yj, yj+r-i)+d(yt, yj+r-i, yj+r) 

+<^(^j+r-l» yj’ yj+r)- 

3Tf%n ^ nn fnfsmTcn^ ^nri’ 2 % ^ it ^ 1 1 

'^(^i> yjf yj+r)^d(y,, yj, yj+r-i)^d(yi, yj, yj^^^... 

<d(yi, yj, yj)=0. 

5RiR fira itnr 1 1 


O'#} I ' 

n| fro nnf^ 1 1% O^jb} ^rpm 1 1 nm ^ ^ nit 1 1 nn 

e>0 ^ I ptfnr 2fc % 5®rtnr 2«(*) sftr: 2m(k) 

2k^2nik)<2m (fc) ^ ^ ^ SRnt |ft;ftnfta6r%f^ 

5R^ 2fc % nm t Imik), 2n(k) ^ arfsR^ ^ pi?nf | sft (1.5) ^ 

Hps 1 1 ^ 

- ■ %2«M. J’2m{i)> «<«• 

JI^sp 2k % 

e<.d(y^^k), ysmih> d) 

^d(ytn(h)> J’!>jn(*)- 2 > d)+d(ypnk), yimlk)» y%mik)-i) 

+^(l' 2 m<*)» 3 ’ 2 m(i)- 2 > d)‘ 
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J 

q-gq- (q^t ^«rT 3T€f^T % ^ 'T^T ^f ^ ^ ^ |) sftT 

^(y2m{kh y2mik)-2i'^^)^^(y2m(k)9 y%m{k-^ii ^) 

+^(j^2m(it)> ^2fn(Ar)-2> )'2wi(A:)-i)+*^()'aOT<A)-i» >'am^A)-a» ^) 

5^ 1 

y2mik)-2y ^)+^2m(A:)-i"l"^am<*)-3* 


(1.6) sfk i % 5PT>r qr 




limk d(y.;^nik), yzmikh ^)==«- (1*7) 

diy^TUkh y2m(kh d)^d(yin{k)> >'2n(jfe)+i» *^) 

+^(>^2n(A)+i» y%m{kh d)'\‘d(y2jj^{^k)> 1^2n(A;)+l» J'2m(^))* 


(2T^. srf^q- q^ 3 % ^q- 1) 

^^2«0fe)+^ (max {^(>'2n(A:)> J^2m(A:)-l ^)> ^2«(A')? ' * 

d^mih-ii Wdfy^nik)^ y^mih)) d), 

+d(y^mik)-i^ y2Ti{k)fii d)]}). ,(1-8) 

d[y2n{k)y y2m{k)-Xi d)^d(y2n{k)i J^2wCA)-2> <72OT(Ar)-2 

+ ^(J^2«(A:)> 3^2m(A:))» 

3^2n(mi5 ^)^4 w(A)+^(3^2wj(A)-i» J^2na)j ^) 

+^(3 ^j 77 i(A:) -15 3^2«a)+i» y2n{k^ 

srk; qrq'q- 3 % fq- srqfirq^Tsff ^ Jf ^ ^ |, (1.8) % ^ 

^ I % 

d(y 2 n(k)y yzmikh d)^d 2 n(k)'^^ (max {d(y 2 n{kh y 2 m{k)- 2 > ^) 

« ’ ’ 

~t"^2m<i)-2' ^an(ii) d^rn{k)—\t . 

M2<^(j’2n(i)> J2m<A). fl) + <^2B(*)+<^2OT(i)-2l})’ 

A: ^ 3T?Rr sp^ ITT f5Tf=?RT?JT^ ^iSRl % 5rT«r (1.6) 3f)T (1.7) 5rift>T «<(^(c)<e, 

srnjr flm | ^ft e>o ^ f^sr 1 1 w wr Pt5=^hi?ii+' wr 4 ftrs f3TT i 
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HT (i) 3frc (ii) opt ^ 1 1 =|-f% s(X) n TiX) 2--^ ^nrfe: y ^ 

^:^'r?r^fe 1 3T^: ^ftqfr 3r5OT {iVd} f%?ft 1%?| u TT srfir^rlTfr ft^rr |, sftr a z' w 

5 mT 1 1 % zeS-^u 3 ftT z'eT-^u. 


W^mXu=Szst\X {l.l)^ 

d{A{Z, y2n+i>d)—d(^A{Zf -^zn+s^zn-t-ii ®) 

<^(max {d{Sz, 'y^ft^^, a), d(Sz, AiZ, a), d{y^i, y,„+a, a), 

^ ^ ^ \{d{Sz, J 2 „^. 2 , a)+d{y^n^^, A^z, a)]}). 

?mTKr in?r qr, 

d{Aiy z, u, aX^ (max {0, d{u, Aiz, a), 0, \d{u, AiZ,.d)}) 

=4>{d(u, AiZ, a)). 

50^ ft^rr I I ' 

Iff? 1/96^, -z cf? wt d fT5F I, r%?iir^qnTf??ra%f^ 

d(u, At, za)^. 

3T?: . ' 

, d{Aiz, u, a)^^{d{u, AiZ, a))<rf(M, AiZ, d), 

5it f^g- I I ^7:irr Sz==u=AiZ afr?: ir| pRft. *fV/e2V % M ^ 1 1 
f?ft smr 

Tz'=u=AiZ', ie N. 


iT%iT qrr arf^ % M, if? .yFf^!? | % C(AiS) sftr C(AiT) arfep 

I sftt 

z e CiAiS), z’ e C{AiT) 

afri; « % ?rfcr I ft? 

Sz=AiZ=u=Tz'=Ajz', 


aftr 


AiU=AiSz=SAiZ=Su, 
Aju=AjTz' =TAjZ'=Tu. 


?rifT (l.l) % iriftiT.% fif fTi=? qfc'H'w qT qf'^?^ 1 1 
d{AiZ, AjU, aX^ (max {d{Sz, Tu, a), d(Sz, AiZ, a), 
d(Tu, AjU, a), i[d(Sz, Aju, a) 
+d(Tu, AiZ, a)]}). 
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f?rf , fWR rr«rT 

3 r«rf?[ 

d{u, AjU, a)=<f> {du, Aju, a)), 
u—Aju I jeN % 1 1 w sr^R 

Tu=Aju=Su=u, ieN. 

3R 1 ^ I 'R?^ ^ 'TfrWTWTq' t | I 

2 . 


^TR ^ S', r sflr Ai(ieN)X TT sr%f^or | f5R% ifR ?r;Tfe Y if 

Mt jTo % f5r^ X t srgpiJT {jcJ F If {y„} srqpR ^ % 


.afk 


^’an+i — XXjn+i — A^n+iX^n 

J 2 »+ 2 =‘ 5 -^ 2 n+ 2 =-^ 2 W+a^ 2 n+i) «= 0 , 1 , 2 , ..,, 

0(Ai\ S, T, Xo)={j'») 


^ (Ail S, T) ^ 5 R?r: ^ arsr^ %^ 5 r {Ail S,T, Xo) ^ 

mim irf? ^ 3Tpf;r {;;„}, y If arttrofer ^ i 


srrfiRRTcir^ gg-fe 

?r*rT qcfC^J ^ srsrgt^ j 


Y t Y=x cr«n- P^Ai, UN lr?:t ^ 
([1] sfk [32] gt^-) I 


'Tftmgraff % M 


2 


*TR w Z gggRT gfsgg, Y trgr ggfe Ai{i e N) : Z->r I I gff 

aferf%^. S, T : Z->Z srr | % sr^ x,y e X a e Y, i, jeN, % 
M 5ig (1.1) ggR ^ I sftT (2.1) Z t Xo ^ srgiR I 

-S(Z)nrtz),(^,;S,7;xo) ' 

I, cR Sf^ 1 g?V ?rg (i) sftr (ii) | 3 ^ o(^,-: S, T, x#) S.T. afk 

Ai, ieN% g<n^ JTH TT arfggftg ^gr | ggfg gfe d^An S, T, x,) » aT srfVrgftg 

ffgr 1 , 5 R ^ afk z'z # w Jmr t fe , 

Sz=AiZ=u=Tz’=Aiz'. 

3 flT gf? z=z g«fT 51^ I g jv % M, 

SAiz=AiSz ^ TAiz’=AiTz’, 
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2-|^ Hirfe TT 

cl^ (iii) Ai{i eN),S^‘^T^ arfgcftJT fm 1%?| ft»IT I 

-S', T, Ai(i e N ) : X-^Y % 5rt TT ft-sTK ^ : 

d{AtX, Ajy, aX<^ (max {d{Sx, Ty, a), d(Sx, AiX, a), 
d{Ty, Ajy, a), d(Sx, Ajy, a), 
d(Ty, AiX, o)}). 

X, G a e i, j e iV, 

flTTTT ^«T5T I (1.1) ^ (3.1) STFrr I 3T«rf?r^ (1.1) ^ Sr%- 

Ai, s, T (3.1) ^ ^ ^ 1 1 ?n!rT 5r%iT 1-2 (l.i) ^ (3.1) ^ 

trc ^fdTrf) wf ^ Jf, 5r^ i% ffN) fr^rfe t ^ snq’: srr’T fW i 
f^rfecT Ts:: ^ i iTf srro fsrr ^rafr 

f«p5T ^TT I w?# ij;# ^ ^ ^ i 




^^TfTOI 1 

WR ^ % (M, d) ?mfe: I ^ • 

M={a, b, a\ b'}d{a, a')=d(a, b')=^d(b, a')=d(b', b)=l d(a, b')=d{(i, V)=l 
^ P 3ftT QM Tc srf?r^ SRTK I % 

P{a)=P{a')^b, P(b)=P{b')=a, 

Q{a)=Qib')=a', Q{b)=Qia')=b' 

P(M)={a, b], Q(M)={^> *'}’ 

W ?^TT ?rt^ d{Px, Qy)=\- ^*11 

max {d{x, y), d(x, Sx), d{y, Ty), d(y, Sx), d(x, Ty))=2. 

finin’ ^«R I % • •, ... 

{P, Q}={A^i e N) : M->M} 

sfh S=T’^ M 'TT 5R?nRJ |, % (3.1) ^ ^ t ■ 

d{Px, QyX<l> (max{i(x, y), d(x, Px), d(y, Qy), 
d{x, Qy), d{y, Px)}), x,yBM. 

RRcRT (3.10 .^(0=fe'. fe 


(3.10 



28 


fJTTT.cr«TT ^5^7 

3 . 

ITH # X thTITRT ^Tfs^ir, r 2- ■'ff’Tfe sft'^ Ai{i s N) : X-^Y |; 
sf^rf^'JT S, T :X~yY W ^T^Tt f ftr 5rir??r ;(r, j; e Z ^?nr ae Y,.i, j e N, 51^ 

(3.1), (2.1) gfk (3.2) limn d{yn, jn+i, «)=«, ?r^ t ^ ^ 1 ^ (i) 

(ii) 5rF?r ftfr t sfk 

0(Ai; S, T, Xo) s, T Ai (i e N) 

% ^TRT <TTfr T?: 3rf^?ifT?r | i ^f, ^rf? er^ ^ ^ z, z w sterr | ft? 

AiZ—Sz=u=Aiz'—Tz\ ieN. 

^en", Jrft Z— r Scir^ / e iV % ftr^ SAiZ==AiSz r.^iZ'=^iTz'-^ (iii) AjQ^N), 

S afft: T ^ arft^ir ftsTT ft?^ i 

gqtr% air^CT^ % ?rT«T sr^Tir ' 1 ^ 1 1 

srJw 4. 

m^r ^ z JT?rtrT?TT ?rf5=^, Y cp? 2-|;fft? ^rirfe srk Aiii e N) : X~^Y 1 1 
JTft srFcrftf^ S, T : Z-^F W I ft? x,yeX ?riT?cr a eY, i, 4 e N, i^j % 
M tjrf (3.1) . Sfrc (2.1) srk (3.2') 0(^j; 5. T, Xo) I ft? « % 3T?T?^ ^ 

Jr 

. Sup {d(yp, yg, a)\p^n, q'^n, asY 

sflT p, q ^rTTPr fftffV % ?7^ 1} 

=Sup {d{yp, Pg, a)l p-^n, q^n, a e F}<oo; 

sr%3T 1 % ftn?^ (i) (ii) ftr^RT^ I sftt 0(^i,; S, T, x^) S, T % 

e ^HTTcr ^ TT STf^ftcT ft^TT | I irft y„-^u Z z sit?: z' ,'?^ 

ST^- 1 ft? - 

AiZ=^Sz^u^ Aiz' ^Tz\ i E N 
Z=F sftT / 6 iV % ftf^ 


SAiZ^AiSz TT# TAiZ'=AiTz', 

^ cR, Gii) Ai(i e N),S ^ T ^r^ srfgcfft- ??«rf?TO ftsR ftF| ft^rr I 

1 



TT ■ * 29 , 

STTW 1 5TqT '3 ^ ^'TTfeiff % STFft^ 5r, iff f% {y„} "TT 

srpR 1 1 % f^, ’TR t 

8„=Sup {^/(yjf,, yg, a)l p>n, q^n, 0 6 7}. 

?R 5r^n6JV% s„ 'TfrfRr t K ii;% Mt «Tt n 6 iv % 8«>8„+l 

srpnT {S„} 8>0 T?: sTf^rnfR 1 1 wr # S>0 ?nR 1 1 p=2m ark 

q^2t+\ 'R p>n+\ sftl g>«+l. ^ . ■ 

^(ypi y qi 

■ max {d(y2t'yia-i'^)> diy^fyn+id), 

d(yim-i’yim'd), diy^t'ytm’d)-, diy^m-i'yimd)}) 

(max {Sn' ^n’ 8n' Sfif Sn'})j 

smfg; 

Bn+i^^ (8n)- 

^ R^RcTR ^ftmR >TR 

8<^(S)<S, 

3fr tr^ f^?r I I 3R: 8=0, sftr {j„} at^’T t t 

si^ 1-4. 

^f?r ^ft, cRT ^Rfeff 5f «Hl<a} sftr 5^ R ^RR, l^R 

sftT I I "sr^ l^T f^ ^ I ?RT R 

1 1 ■ 

1 

t 7 2-|ft^ OTfe 3fk P. (2, S', r 5TRrf%^ y R w RR I ft? 

P(7)ue(7)c5(7)nr(7). 

grxTT k 6 (0, 1) ^ STRT | fsp 

d(Px, Qy, fl)<fc max {d(Sx, Ty, a), d(Sx, Px, a). 

d(Ty, Qy, a), i[d(Sx, Qy, d)+d(Ty, Px, a)]} (C.l) 
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ftrf; f^TTT ^«rT 5T5#- 

X, JJ, a e r % I jrf? 

S(y)nr(r), r 

'PT ^ I, sfk 

PS=SP, QT=TQ 

I 

cR' P, e, S' ark 3^ ^r srfl^ir f?«TT kf| it^rr i 


(C.2) 

(C.3) 


t {Ai\ i e N}={P, Q) aftT ^ Xt)=kt I cT? sr%iT 1 % (i) sft-?: (ii) % 

srmt^ if S{Y) n T{Y) ^ m sfk r ^ z, z' | ' 


(c.3) %, 

ark 

(C.l) 


Pz—Sz—u^Qz'—Tz'. 

Su—SPz—PSz—Pu 

Tu=TQz'=QTz'=Qu 

d(u, Qu, a)=d(Pz, Qu, a) 
<^kd(u, Qu, a). 


Qu=u. JraTT Pu=u. P, Q, S, art^ T % ^ if M ^ 

arfs^ft^RTT HT^rcTT ^ 5rr^ ^ air 1 1 


^qstim 2 : # r TT^ 2-?^^ ^rirfe aft?; s, T 5r%f^^ F 'R frr 51^ 

F % ;c, y. a ak M) srqt A: 6 (0. 1) % M, 

d(Px, Qy, 0 )<A: max {d(Sx, Ty, a), d(Sx, Px, a). 


F^f ^0.^ I ^ 

^^r^: ^ I, aftT 


d(Ty, Qy, a), d(Sx, Qy, a), d(Ty, Px, a)}, 
S(F) n T(Y), (P, Q, S, T,x) 

PS=SP, QT=TQ. 


(C.4) 

(C.5) 

( 0 . 6 ) 


^ (3.2) afk (3.2') if % «ff {.4f}={P, Q) % ?rT«r cT^ p, Q, S, T ®PI 

arfefk krr fkr i 
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sr^rc' ^ 

iAi\ i e N}={P, Q}^^ it)=kt. 
sJrif 3-4 % aTMt^ t u, z, z' 1 


Pz—Sz=u=Qz'=Tz'. 


m triTT^r i ^ ^'rq-fe q;T% grr ftrarr art 1 1 

«» 

fi«nift 1 

1 ^ ^q-Tm % I sFirM^rar ^ ^ (c.3) qrt qrret ft^r ^ 

^ Mq>TT ^ ?rqi^ t • 


% sfk 


PSy^SPy ^rw^cT y e C{PS) 

QTy=TQy y e CiQT) 


(C.3') 


^ M 3t^!5 Y % HiTfcT f?f|sff qq sFirf^^inraT ^ snqwqqJST | (I# (C.3)) 

^ (5-. p) aftT (T. Q) %, ^ ’sq^t qx ^ ^ 

anqwqitrr 1 1 ^qq^q 2 «fr q'qHT? f?fV sRfK t ' ^ (C*^) i^-Y) ^ feqrfq^r 

q?t sfT ?Tqi?ft I I 

2. ^qq^ 1 : Y^^W^S.T,d^ ^ [11] ^ | 1 

?Tt (c.i), arf^ I? snrMqqirarT crt jqxTife % sr^ ftqx ^ q%q % 

fill gqr xrw ^ sra^qiq q?x i 


3. ^ qu4)q (3.2) St^^T (3.2') ^ ff anq^qi ^ ^ ^ 

?wf^ ^ ^ ?fc4 itHT Sfrq^ qf 1 1 qrnr 2 ^ qK qq ■d<i^<«r arqqr mr 

tTHT^ P®1 ^ I 

’ 4. X=F, {^/l i e ^={i’. 6}. s?5n: sPqWqqw ^ OT aflx ^raf% 

jfraprT ^ q%q 4 ftqx ^ % f^ ft? qq arwtw qix i 

5^ ft?P*5 qq 5^ qft^ P=Q, y^s,t, 1 1 1 ftf 

sfrj; qit 5©r ftsn: ft?| sftq i ^ P=fi ^ qx w ^ 1 1 
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f?r|, f iiR ?r«n- 


6. ^ gsJT 'TftorR 5i%ir 1 ?rf9r ^ f^^rfcr 1 1 if, 
fw I ft? Ai\ i e N), S,T :M (tt«p ^ ^w: ?rTrfe)->M ^rt 

AiS=SAi,AiT=TAi AicS(MyoT(M),ieN 

d(AiX, Ajy):^kd(Sx, Ty)x, y, b M. i, j, e N, i:^j, k e (0, 1) 

I 5 afk r % ^ ftsTT 1%?| itJTT I 

7. jf srqrrf^ ^f^nff iwjt, st^^t 1-4 qft fqtr^ 'ftsq^iff % ^ 

^ STT'cT qft WT ?R^ I 1 ^ qfr-S^q- 1 aftT: 2 SPITW: srinff 4 3 ftT 2 ir {Ail ^ 6 N) 

={£,• Q} s=T STT'^ |>ff 1 1 2-|ff^ ^rirfe t R?r qRin% 'TT 5rflr' 

gqR % f5r^ JTSR HTTcft SfiR (srifir 1, [30]) st%Br 1 1 {Ai\ i e N}={P}, S==T sftT 
4> (t)=kt, k e (0, 1) % 5R5r 4?t STT | | 

8 . siR 4 : % (ffRcff q?T)|^ ¥f5Tif {X;| ie N}={P} %q>T f?r| ?r«rT 
^ f© ^3R?r ftsrfer stir ^ I i • 

9- ^sliR 1 if P=Q 3ft^ 5=r=r 5^ WRiR . srf?rr^^<iT %4rT,. WRT?? ?ff^ 
%srR ^ (2-^Tfqf ?Rfe it) ?rf«ff5T?r f%qT qR 1 1 rtcr if, p : y^r qrf ?ff=q?r 
|, JTk, ?RR ;c, J, a e 7 sftT fc e (0, 1) % fTTif 

d(Px, Py, a):^kd{x, y, a) 

^ p=Q afk s, t cTRir^ TTRqiT (C.l) ^ fen w | i %t | 

7jfk Pt^ 2-|fVqr tT?: I ?fr p qJT ^feftq- f?qT ^ I 

10. srifar 1 (iii) 4 ^, X=Y, S amr T < 15 ^ aftT Ai(i eN)^ T % Rqr 

?Rfe TT |#5f sFTf^JTJff §RT RR 'rTT^TTO ^TT f Tfq? g?ir ^ 5 pT 

RTT I I ■ 

1 1 . x=Y, s aftr r ?fer^ aftr 

SPx—PSx, QTx=^TQx 

Y % 51^ §Rpr f%3|qft gftT R5%q?qffti3] ^ 4 ^ ^ ft t 

SriR RR 4ft I I 

3R fir STfRfR ^ I I 


t 



gTTfe CTT 
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5 . 

Tn^r % r tr^ ^nrfe: sflr p,g ; y-^y 1 1 irf? TTfirf^r^ s, T:Yx Y-^Y 
^ 5r^T t fti >’ e y % 

P{Yx{y)uQ{Yx{y})czS(Yx{y})nT{Yx{y}) (5.1), 

y % X. y, X', / fl sftr H ^ 

d(Pix,y),Qix’,y),a) 

^<f> (max {d(S{x, T{x', y'), a), 

d{S{x, y), P(x, y), a), d{T(x!, y'), Q{xf, /), a), 

^[diSix, y), Qix', y) a)+d{Tix’, y’), Pix, y), a)]}) (5.2) 

STcSf^ ;» e y % 

s(y X O'}) nr(yx {}>}). (5-3) 

y ^ 3ft'’: x.ys C(PS) % 

P(S{x, y), Y^SiPix, j>), Y) ■ (5.4) 

sftr x,ye C(Q, T) % 

Q(T(x,y), Y^T(QCx,ylY); 

m 3}^ ^ I % j) 6 y % M. 

P(b, y)=‘Q(b, y)=S(b, y)=T(b, y)=b. 

y ^MsRrftRTT (5.2) W (1.1) sft^ 

{.4,1 i e N}={P, Q}, X=Y 

I I 3T%f^^, y ft J' % fftft (5.4) % sr^HK {P. S) «ft^ (Q. T) 3T^ ^ 

T?: iP’Tfftfft’T’ft siciOl«(''l I ' ^ (fti) ^ ft, ^ ^ Y ^ 

F if sftr %?5r ^ x{y) ^ 

P(^(P), P)=2(^(1')> p)=-S'(xC>'), j)=P(x(3'), p)=*0)- 
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f^nR ?r«TT TTT^^ft 


y % y, y' % Th^, (5.2) ^ p- 

d(x(y), x(y'), a)=d(F(x(y), y), Q(x(y)> fl «) 

(d(x(y), x(y'), a)) 

I 1 a irfnTTfrr | , x(y)=x(y') I sra': xQ, Y Jf spti 3T=gT b | I 

w ^ wrfw yif 1 1 

Iff 'TftniT’Tf ^SIT^ sq-T'Tq?V^X’ir ^€\ | I 

[STo 2 , 29] ^ 1® f®TT ^ sr^sr 5 t 

p=Q, S=T aitt %f ^ (t)=kt, k e (0, 1) 

SITO I I 

sr%3T sfk ftff ^ f^^ciTT ^Tcft | i 

sr^iT 6. 

^ r ^ 2-|f^^ H’lrfe p , q , s , t srflrf^'T ^ w I ft? w 

(5.1) (5.3), (5.4) ftcf) I, srk 

d(P(x, y), Q(x', y'),a)^k max{d(S(x, y), P(x, y), a), 

d(T(x',y'),Q(x',y'), /.a)} (6.1) 

Y % X, y, x', y', a aftT k e (0, 1) %■ I ^ ^ b ^ 

SRiTC ^ 

Pib, b)==Q(b. b)=S(b, b)=Tib, b)^b 

^gq^fcT % far? si%r 5 qff cr^rff^r srgarT? 4 r^ aftr ^sr^? 1 4? sr?)? tt, 

?f I’ll arr ar^rar | ftr y % stc^rt y % flr^ y ^ sf^ rr^: x(>') ?ar 

P(x{y), y)=Q(x{y), y)=S{x{y\ y) 

=^T(x(y), y)=^x(y). (6.2) 

%?) 7, /, a 6 y % f%?, (6.1) afrc (6.2) ^ 

d(xiy)> x(y'), a)==d(P(x(y),y), Q(x(y% /), a) 

<kd(y, y', a). 
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fnrfe srRrf^or 

w ;»:(.) yif r q-^ | sfk crRH? ?ff=^ %STfg (^ fjoTufV 9), 

Y if 3r%?fbT fsrff b ^gr jwr it^rr x(*)=i i fg-%7 (6.2) 

P(b, b)--^Q(b, b)=S(b, b)^T{b, *)=&. 

fetqoft 12 

w sT'ra’ ^ % l-|Pc^ 5r»Tfe if itr ^rrlr 5rflrf%g:’iff ^ 

iff f {ftiq-oft 6 sfft 10 vf) ^■). srJrjT 1-6 % 'irwg' ggfe ^ itr 

T?3^ ^rrir ?fcrf%?njff |5 giRcff ?r«rT l-^ff?? g^rfe q-^ gnrf^fgg'ift, 3rg?g-f^- 
TTifr ^ 1#^ wnrfq-fgirif)- sTfcriR^^ff It gr^ fi«n: fq-ff qft 
sqFTqj)^ I [7], [9]-[12], [l8]-[20], [23], [24], [27] g«rT f^g 

iTR'ff |5 Tt3Rg airf? [1 7] q?r t€) I ' ■ . 

fT^RTarf % |TH % ^sRi srqs 'r ftoRf)' ■ 

ft ^ fRf-^ ffg-zrrsrf (Chih-Ru Hsiao [8]) R’2-5fKqi g-gfte t ifR gf - 

fw JrqrrT: % irfcrf^a-off f|; f^x sr^'f q?t Jf gqfn: ^ gqRtqf tr 

qg ferr | i g’qlr srrr qq %qT irt | ([8] ^ sm 1-2 q 

fcgof) 3 ^), % x=Y, {.4ijeJV}={p} qr {p,Qi 5'=r=(7 qqgRRqi'irf^qg'r) rr^ 
qq w (3.1) g gfa'-g sqrq?’ qff 1 1 giff% qf qyqr 2-|qr4r gqfe Y if 

gfgq'tq qq qfqfqq'q p vx^ii % jqqiq^ % srpR {xn\xn=Px^i, «=1, 2, ...} 
% fqiq 5R qrt gf^R qrqFrr | : 

(H) gg?g i, j,qeN gqr ggR jc^ « r % fg^fl^(;ci, xj, Xg)= o. qfq, ggqg xoey 
% q qf^goft p, g % ^qrqfqff qg gpR 

[Xfl I JC2/J+1 W^^O, 1, 2, ...} 

H ^ gi^R qR gq qf q?fr qigr I f% P sftq 2 g^rqss jq-qq (jbl) qg^ | [8]) 1 

^g% qggtq, qft (F, ^f)={P^ A) gff A{x, y, z) gg fggg qr ^gqR | gt its f^sff 
x,y, z^ fggr^ ^ qqgT |, gq gfqgfq qfgfqggp % jqqiq^ feqq ft gqg ^t 
qq ffir I !■ qf qggq qR^ | W qfqqqgr 5f 5 T%fqgti]- ^ ^srrgr |, sftq q>gqq^q 
2-|^q7 ggfe % gqft qg ggg feqr ^rt qr^ grfe fg gqf ^ qfqqqqr % qqr gr 
g% I ^ gtqgi gqt=^g q^ | qqffqr 2-qqtqj ggfe qft qfqqgqqr %qg fqif q^rqf 
% ^ gff qft qf qt 1 

fgrq ffqq q%qf g qR qfefqgqf % qfqgrfw (q^ 1-4 q#) jqqrqg^ 
qq sr^gR fcRq t % jqqR^ % srpR ^ Fur frqgrtqR gqgqi5Rgqi.5 gqqr 
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^ | i ^r^rtfe sr^q- 3 ^ ^Tqf^ %f5rq f?r?wrq-sfr ^qfr 3 jortrif (^q 

^ ^r’f^fjsTW 1 1 arftr^ q'|cq»T')T ^rf | 5^ snf (^T) ^ ’?f§5h: qJTcrr fsn srf^f^^'or 

p, Q : 7^7 srm^qqj ?r|f fftriTTsff % 3r4 ^ 5-s f> i ?r*Tfe sfk 

ff^Tsff 5 RT srqff 5 f % srf^^^®r ^ i 

-dij l g T”! 2 . . 

qrfff ^ Y=[i, 1]“. d(x, y, z) SBT I 3fr fq-?|3ff JC; >>, z 6 7 

ftr5rT% % q^TfTT I I P, Q : 7->7 w JTfrn I % 

P((a, 6))=(ai'*. 

r(a*, 6*) JTf? b^>\^ 

I 

afk Q {{a, fe))=-i| (a^ b) ^ a^>\, b^<h 

(.(a, 6) arw 

f r^riTTVf % 3Tf ?5lfqT I ftp P 3Tf5® srfef^WOT | I ^TR # 

^o=(«. *). K". *<1- ^ 

x,=PA:o=(a''*, i>i/2) 

Xa=exi=(a, i)=Xo- STlf?^ 

W 5 r^ ir|f {x„}={jCi, :c„, Xi, Xo, ...} p, Q ^TtfffES gnrg^ (/f) ^ sp^ 

1 1 ^fciRyur <2 % fwrt % sTigiq" {z„} ffr, 

z„=((31'V2i'^), (2/3)1/* 

Zi=e^o=((3''*/2). (2/3)i'»). 

Za=(2^i=(3/4, 2/3), , , 

Z3=ez,=(9/16, 2/3), 

afk </(Zi, Zj, Z3)9i0. 3R: e JOT (-ff) ?T|f sp^cTr 1 W ST^^TT srfcTr^S'ir fi ^ 

5ftWT3ff % 3wf if STfs® I I 

qf :j#p@r ^THT HRq ^ qff ^qr ft? q^rqf 2-4 if ^if %q5i xo % 

sT^WJq {yn} % srfRcq qft srrq^qqrqT |, 5rqf% sTprq ,{x„} qirf^w fq?| xo 

( 3 rq% qqfe % x^) % M ^ q€% qT% f'mt sriqt^Ff !■ ?rfqffsrq fq ^4 (-ff) • 

^ q? 5 R qf qr i 



g-iffe TT .5r%f%OT 
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^ T^O SRH? 

#^5^ ’iPnH f^in, stTO l^!TT5iiNft 

[ sTT'^— 3rt5r 19, 1988 ] 

?TTTm 

ff wr? ?TO ^'>rt ^ ^ ?«rN^ ^ 1 1 

=^Tf?nTT RW ir|T5rfT ct^it ?r#?n ?r Jf ^ft ’rft'Jrnr 'rfw^ff ^ 

fMw ^Tsff % w ^ 1 1 


Certain series formulae for the multirariable /-function. By-W. P. Singh and 
Y.N. Prasad, Department of Applied Mathematics, Institute of Technology, iBanaras 
Hindu University, Varanasi. 

In the present paper, we have established series formulae for the multivariable 
/-function, which has been introduced recently by Prasad [1]. A number of results 
can be obtained by specializing the parameters involved in the multivariable /-func- 
tion. The results recently chained by Chaurasia [3] and Manajan and Saxena [4] 
are special case^ of our result.- . , 


g-«n- sRfK sm sr^fdd' ^ srsrnrr f4>2ri w 

SRrfef f%i([ ^(1^41 I 


Ilx„ 



: rtf : .. 

•Pn^r, 







(Oa/; 


f n t 'n ttt 




i.Pr ■ 
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f?rf ?r«TT sr^T? 


.1 if /// 


PrpPrj) ]^q^' ihp ' ■'■ i^tfPrj’ •••> % ) i q^ 

“j ^ 1 ’ “y ^ i.pO') 

' (?•) (?') 

• ) 1,^' ’ •••’ ^ i.gf'-) J 


Iff 

(2^0ii-”]£r •••’ ••• (1.1) 


^ w=V' — 1 


»J<'> 


, (/) (/) 


„(/) 


(I) (I) 


(■*/)■ 


/7 m. -fl. Ji) n r(i-a. +a. ^,) 

y=i ./=i ^ ’ 


g(i) 


(i) Ji) 


r)(j) 


(/) <i) 


n ni-^bj +^. ^i) J7 r(a. -a. Si) 

y=w<ft+l ./=««) +1 


V Z€{1, ..., r}, 

"S 2 n, 3 

^ 2’(1 27 a2i S() n P(1 — ^?3j+ 27 a Jj)-- 

^ ..., i=i y=i 

^ _. ^ (/) P% 3 (j-j 

f'(P2j ^ ^i) ^ ^ ® ‘^i)'** 

y=W2+l 7=1 7=«3+‘1 


(/) 


(1.2) 


(/) 


n r(i — 2 af.-Si) 

7-1 


> Pt 


^ ii) ^2 


ii) ^ 9 r 


J^n+l f "Of ^2'(l-%+ _^/3y 5,.)...^ j,.) (1.3) 

3rft3?Rr^T{0t?ff4?)lf^T^>?crT?rT|JT«rTa<i>=<2',a(2)==fl'' ScJTTfe (a- a. ^ frwT 

^ J^\,P 

t tt 

( o-2j,o.2j ) I p' Pi. sTR^ff % aT5?p*r, 'BTsrf^ gnr^r: (aj, ai),..., 

. ' ' . t n r n 

( (^21- ^21. “2i), ..., {a^^\ azp^, a^p^), Tx^ W 

I, oj .i5y ..., r; *==2, ..., r) ETHT^ir^ 1 5r«rT aj ,bj (f=l, 

(1=1, ..., r), 6^- (/:=2, /•) ^ff^rsT ?f^ |; m^i\- v^i\ p^i\ q^i)(i=\, ..., r), rik, pk, qk 



sRf^rrq- «rwt ^ 


41 


(/c=2, ..., r) SK | 0<w(')<^‘rt 0<n<') </?(<>, qk>0, |fe 

I 1 • 

^Tf5r 5,— ^r 4?^ Zj Jrf^fT-^wfsr ir4>T^ ^n" | 3PT?r cf^ff frf|?r -woo ^ 

+WOO I f% r{ jjV’j'f), 0=1, -, «<'>) % Tm z,- % 

<[t sft^ 3ftTr(i-aj’+ ay Ji); 0=1,-. , n<>K) 

^ (j) ^ (/) 

Z(1 27 a . iS;), (7=1, ..., Mj), ...j Z(1 ^ ® . .^/)> 0=1, ••■, ^r) 

•/=1 2; i=l rj 

% Tt^r !¥% sftr qf I 
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r?rf rrsrr srtt? 


2 . 

f (1 .1) gm ^xt^ l-rm^ % M 3ft ^mf-^ 

1^1 

sm ^ 


2 vpi /">"2 = - •■ «r : («'. «'); ...; 

t-0 ti P2>^2- - ‘-Pr^qr-lP'.q']; ■■■• 




f fr f 

(%•; (hj,<l 2 j) l,p^' ■■■ '■ {^ir-l)j‘, O-W-Dj, ••• 

' '' t 

(%>■ %;% ^ 1,^2 • ••• • Ar-i)j > ••• 

\ C / ' ' (V) 

“(r-l) ; Ori> -•, a^i ), (a^-; a^j, ..., a^j ) 2p 

(r— 1) ' (r) / / 

*'-»>> 1,4„ ■ ^'’'j^ f,j. '-. ^j) : ( bj.fj) ; .,.; 




,<'■> «'■) 


) 1,,- 


f 

Zxx~^l, ...,ZfX' 


9 


=(;v2_,va:Ki~i/‘^>”2 • • ■■ • o,nr'.(m',n'y, ...; (m'''>, «<'•>) 

i’2>3'2 : ••■ Pr,gr ■■ [p',q'\. ...; 

(«2j; 02^,02^) : ... : ..., ajj ) : 

(%%) : ... : ..., ^‘;j) ; 

l,p' ’ -■(flj >aj ) l^^(r) 

(bj ^ %. Pj ) ; ... ; (fc) 


Zi(x’‘—wx) “»■/, ... 


(r) 


Zy(jc®— wjc) 


(2.1) 



gw % \wlx\<l, larg zj\<ll2Uj n, Uj>OJ=l, .... r; Uj ^ (1.5) sm 


fWT ^cTT I ?r«TT (fly-: arj> ■■■> ^rj ) 2,p, ^ “'■^’ 


.♦.j <*r2 } 3 •* 




ferftg 


“ (k)f yO,n : ... : o,nr : (m'+l.w'+l); (rn'',n"); ...', 

£.-^ 'ft, 9. : ... :ft,ft: [p’+2.9'+21: [p".9"l; ...: 


f / // / \ 

(m'''> ,«<’■>) (a-iji oaj , a^j) : ••• ^ ®»-i “'■j ^ 1,^.- 

I It in \ 

[j,(r),q(r)] bij\ '• ■■■ ■ (®>3’ %’ •••> PO' ^ l.^a ’ 

ft 1 1 , 1 1 

(a~k—t,w), ( aj. oj) j j,' (a+f.w); (aj , a^j ) » 

, . , >1 " 
ib+k+t,w), ( bj,^j) ^ , (b-t,wy, ( 6j, . 

(r) (O 

(r) (r) 

••- ( h ’Pj ^ l,g<^> 

r(l/ 2 fc+l) ria-b-3l2k) jO,n, : ... : o,«, : ('”'t^"'tP^. 
“ r(fc+l) r(a—b—k) Pi,q2 ■ — • Pt>1t "■ \P +2.9 +2J- 


Xi, ...5 


{m",n")', •••; 


{(hj\ “2j.“2i) = 

j^(*2i; ^2y»%) • 

... ; (ftj; ..„ •"]) Ij,,; (''-'=.»)■ ( 44 ) Ij.' 

... : ( b,)-, 4. .... ) l.q, ■■ (*+*■"’)■ (44) 1,9 

,/ // (r) . 

(a-iA:,w); ( fly, ay ) j y.; ( «y .“j 1 i,p(n 

C6+i*;w); (6y ,i3y ) ;•••:( >Pj ) 


Xij . « * > 


( 2 . 2 ) 
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cr«n srm? 


3r?rf fsp Re (2a-26-3ifc)>0, (arg Xj\<\Uj n, Uj>0,j==l, ..., r, Uj 4TT ?ft?FT 
(1.5) gTTT feqfT srRTT |, >v>0 cm * ^4? 5ErfiJT*5r | I 


( 2 . 1 )sptf?r 5 M ^ ^ 

I I ?nTT4^ cT«n- ??5rcr t, l/'o (fl> — ; ^)=(1— ^ ^rsft’T 

t cm arr^' if (1.1) srt ^ qf(>»rT’T ^ 

I I 

qf^ornr ( 2 . 2 ) ^ ( 2 . 1 ) ^ wr% ^ f^far ^n' qTcrfr f afk 

^n^fcrfecT spT I 


cran 


fo, by C] ") 

\ ■ :. 1 I 

b-\-\y CL C“|~l J 


_ raa+l) Aa-fe+l) r(a-c+l) rija -b-c+l) 
~r(a+l) r{ia-b+l) r(^a-c+l) r(a-b-c+}) 


—2b—2c)>—2, 


( a, |a+l, b,c,d- T 

bF, \ ; 1 I 

\^ia, a~b+l, a—c+l, a—d+l J 

_ r(a-^b+l) r(a-c-h!) F(a-d+l) r(a-br-c-d+l) , 
r(a+l) r(a-b~c+l) r-a-c-d+1) r(a-d--b+i) 


fgfw 3 ?nir 


Re (a—b—c—^)> — l. 


(1) (2.1)cm(2.2) ^ r=2,p^=p^-=...:=p^=q^=q^=...==:q^=0=n^=...=nr> 

'TT ^ sm smr stt'^ ^ | u 

( 2 ) f^Rii'Kd 5 ?rr 


tn t n / 

“2/=oaj (j= 2 , ..., p ^\ (7=1, ..., qr ), aai'-^ 0 , 

'Tt cm aftt % g-tcffaR^ 'TT JTf ^ % crPm^T if^ ?rTrT?fVcr ft 1 1 
3. '‘P%R san 

( 1 . 1 ) fTTT 'TftVTf^a' % f5f% ^ 'pfeT'?: m ^pTaff ^ 

farmr ^ 1 1 % | ' 
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% %(T tTf^Tq- sf'ift p 


SPTTT 


(si„ ,)<.-■ (cos *)•- C.V;.' : 

(sinxe«)Ai, ..., j:, (siiixe«)Ar ) 

= ^ i_ gSu'/ r( 4 N) ■ ■■■ ■ • 

i ^25^2 ■ ••* • Pir-lh^ir-1) * 

(w',?j'); ...;(m<^>,n>’'>) I" (ayia^pa^j) : ... : 

> ■' j . . ■ 

[p',g']; •••; [ (.hy, /jy,%) : - : 

/ (r— 1) 

(^(r-l)j'> «(r-l)j > •••> «(r-T)j ) ^1’ ■••’ ^c)’ 



t 

’l)f> Pir-iyj 9 • • 

■’ Ar-Dj) 'i^rj-Prj^ - 



' (r) 

/ / 


1 (r) 


; a^j, ..., a^j 



’“i ^ 



f / 


(r) . 

(1- 

4w— 4^^; /ij, . 

^r) • ( * *** ■ 




, ..., j sin {4n+4N)x, 

f% Q<x<nl2, hiA hf>0, jarg Xj]<\l2Uj it, Uj>0,j=^l, .... r, ^ 




(sin (cos ' 


o,nr : (m'X); ...; 
■Pr^r-[P'><l'l - 


46^''' I? 1 jO,ni : ... ; 0, n^-ii «>,n,+l : 

— TT s-o~r(4u+4ir) Pi,qi ■■ - :sP(r-i)?(r-i) ^i’r+l.^r+l : 


(3.1) 
[f Uj PT 
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r?rf ^r^rx sxxxk 


[P’,q']-, •••; 


(fly, Ci 2 j>a 2 j) i^p^- ••■ • 
/ n 

(by, 1,^3 • ••■ • 


“(r-DJ > •••> ^ 4w, /jj, ...,(A^), 


! 

(^(r-l)i> ^(r- 

(r-1) 

-i)J> Ar-i)j 

^ l.?r-l 

/ 

• (brj^irj’ 

j''’ ^ 

•••> P'rj ) 

l,^r 

/ 

(r) 

/ / 




(tty', a^j, . 



Up' ’ •■•’ 

(aj , aj ) 

l,/>a) 


/ / 


(r) (r) . 


(4iV; K, .. 

.rhr):(bj,pj) 

hq''- 

.■,(bj,Pj 

^ I,?*'-’ 



..., j sin (4M+4iV) x 


(3.2) 


0<x<7r/2, h^, ..., hr>0, larg xj\<ll2Uj n, Uj>0 7=1 r Uj ^ 

(1.5) 5RT f^iTT SfFTT I I 


3»T«Tfe 


(3.1) ^ fro ^ I’T 4??T5TT 

/(x)=(sin x)*“-i (cos x)^"-! /[Xi(sin xe«)Ai, ,.., x,(sm xe“)Ar] 


= 2 Cs sin (4H+4.Y) x, (3.3) 

/r-0 


''Tlf 0<X<ir/2. 

■ ^ (Rt^t'JT #sr 1 Iff ftf a" ax^a^rw (0, 7r/2) aaa | as taaT^r 

arai t 1 aata^'^'a Jr ^ yir ar?;%, x % srfa ani+f^a 

cpar (anP^Rsia aaata aa 

rr,2 fo aft 

1 e* mix sin (4«x)(j?x= .( m=n=Q ^ (3-4) 

L «/4 aft m=nT^0 



H-q^FT % qrfwr ^ 
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gW^i pcdAn jO,n>i : ... : o,n^_i : o,n^+l ; 

^ j ’ Pi>q2 ■ ■■■ •Pr-i,qr-l‘Pr+Uqr-i ■ 


\p',q'l •••; 


(«iy'; • ••• • 

L 1,^2 ■ ■■■ ■ 

' (r-1) 

(^(r-i)j> ®{r“‘X) j > ‘‘M «(r-i)j) h' , ..., /fp), 


(r-l) 


.I?") 


(b(r-i)p P{T-l>j > ■■•’ ^Ir-Dj) %’ •••’ ^rj ) 

(fly-, ... , a^j ) . ( a-, aj ) j ^ , ..., (fly , oy ) 

' ' (r) (r) 

(l-4M-4JVr/ii ; ( bj,pj ) ; ...; (bj ,Pj ) 


x.e 




(3.5) 


!TF?r |t?rr | l (3,3) ^ ?Fftq>P3T (3.5) ^ Cs^ ^ ^ "R ^ (3.1) SRT ^ ^Tf #oft- 
!TTO I I 

(3.2) qrt ^qq% (3,1) ^ ^qq% #?ft 1 1 


(3-1) ?rsn (3-2) Jf P,=p4=...=j7^=0=g8=?4=“-=?r=«»= — =«r 
qx ^ TTfRTr cpqr % qftqrq- irro ^ f i™ 
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nfii?HsrT&wr%55, 33 ^^ 

[ snra— ^ 10, 1989 ] 

fTRRT 

^tsTTg- jf x=0 TT HTTr-^ ^oft ^ [/?, pj TT Cr^ ST^ 

w 1 1 3Tf si^JT siftfK qf srfyin'^^^ srcr [R, log n, 1] fes wr % srfsRr 

SJTTT^ t I 


Abstract 

On [i?, Pn] summability of Laguerre series. By Neha Beohar and Archana 
Beohar, School of Studies in Mathematics, Vikram University, Ujjain. 

In this paper we prove a theorem on [N, pi^ summability of Laguerre series 
at .x:=0. This theorem is more general than that of Beohar and JadiyaW on the 
[R, log n, 1] summability of Laguerre series. 

1. 2 an ^ ^ srtftr^ srpriT {5;,} |, ^fbc {p„} 

3{^ff ^ STgOT I, rrfe 

Pn ^Po +i^i + ' * • +jPji 

<«= \r ^Pk Si. 

Pn 

Ept sr^ (/?, JTT [1?, p„] ^ srrar |, ^ 

|f„|=5, ^ ^ n-»-co, 

3r^ 5 1 1 



2 


3r#?TT 


2. f{x) i(0, c3o) ^ ?rj:^f?£rcr ^ofl' ffTisr^a; | 

o) (a) 

f(xy^ S a„ L„ (x) ( 2 . 1 ) 

n-o 

5r|t 

««={Aa+i) ("7)}jo y^y (2.2) 

sflr lT (x) a> —I qiTT qrr n^r 5 tt 51 r | i 

jffrsrqw f 

(/W-/(0)J 

q>> ^(y) ^ I 

5 q ^ | K ?r«TT ^rffq-T ^ [i?, log n, 1] TT sr%ir fw^ f^r 1 1 

1 

Iff? -l<a<-l/2, cT^TT 


m=- I/O, ^-0 

(2.3) 

f” eyi^y-«i^-^i^ \^ (j)l <i);=0(log n) 

J w 

(2.4) 

(•CO 

eyi^y-^i^ 1 (j)| 4)^=0 (log n), n^co 

(2.5) 




fit #oft (2.1) x=0 'TT (R, log n, 1) I 

3. ^ftsTTW ?r !|ir sr^ir qi?=fT i 

srJiRjf 

3Tf? {p„} Er?rTcJTq? aT'5rfi fri s{^h | 5r|f P„=2 pn ?r«rT 

2?;7*n®®^'*'*=0(l), — J>a> — 1, 

A:.o 


^ (0 i->0 


(3.1) 





3 


[" ]^(j;)| a!y=0(f„) (3.2) 

J W 

(3-3) 

?fT ^oft (2. 1 ) ^ x=0 TT [/?, ;>„] JtW /(q) % [ 1/f], l[t ^ W|c?R | 1 

4, JiJrir ^ srStfimsff ^ ^h^Thf i 


srSffq^T 1 

(^TftP] ^g5 175) 

ifTq^T a afk ^fWT |, c ?f«TT »' fer^f SHTRiT^ I^<i+’ ti ^ 

n — >’00 

<-^-a,j-i)4 cjn^x^w (4.1) 

L„ (jc)=-( 0(n«'»-i'^) 

LO(n«) ^ 0<x<c/n (4.2) 

sr^im 2 




{^Tfitai ^ 239) 

JTflf a A ?5t^ afn: f , w>0, 0<n<4 5Tsr n-» 8 ^ 

(<X) 

max \L„ (x)l~«® 

fmax (A- 1/2, a/2-1/4), w<x<(4->)) 

e=-( 

I^max (A— 1/3, a/2—1/4) x'^w 


(4.3) 

(4.4) 

(4.5) 


5. SfJw 45t 

^ ?rTa' I f% [§n)t3], 269] 


f oo (CJ+l) 

^ e-yy^fO’) L„ (y)dy 

1 03 (ff-fl) 

e-yy^ [ f(y) -f(0)] l„ (>-) dy 

0 

i ® CCK-hl) 

J(y)L„ (y)dy 


(5.1) 
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siftf R ?r«TT 3rt?rT 


i^»l=;^^;^/t 15^(0) -/(0)| (5.2) 

=0(1) 5irt, n-^00 

3R 

^ 1 r tcln rw rn f«°i 

""PnUo +L+L+f»l 

==W2+h+h (^T?n) (5.3) 

5rff (4.2) % snft^r ^ 

KiI=4 \"”\<l>(y)\\2 Pkk^^^ldy 

n J 0 ^=.0 

n 

=0(1) (5.4) 

(4.1) % srzftJT ^ 

l^*l< ^ r H Wl i Pk 

J^n JCin ^=0 

= -lo(«“/^+iM.P„)(0(P„)) 

^ n 

=0(l)%a<-l/2 (5.5) 

la 4iT f^>snir ST^fir^T 2 ^ (4.2) if 5T!Tt»r 4??^! | sr^fR 

141 < -F f” e.wya/2-3)4 |^(j,)| j5:a/2+i/4p^ 

n J w 

=F 0(^") 

=0(1) (5.6) 

141 < i-T e4’/3y-«/2-B/« 1^ (j)| s e-yl^ ym+sn I 

n J 0 jfe=.9 ^ 


3r5=?r if 





5 


= 0 (—')(" eJ’J2;;a;/2-6/6 |^(^,)| J; k'^IUlli 
n 'JO k^Q 

= 0(_^j . cJ'/2j,a/2-5;6 |^(3)| 2>/c“'2+i'4pA 

^fr (3.3) sRsnft’T^ 

=0(1) (5.7) 

m: (5.4), (5.5), (5.6) 5r«TT (5.7) % % ir^JT ^Ttrfer |f I 

fWficn-frm 

% ’Tf'nrT tt?!- % 3n«rR( S, 

fsi^^ ^ ^TTa" ^ I ^0 3rT^>T ^ ^ ^rprar #, f^w% R# fir 

tfft srrmfr 1 1 

1. ^0 %o 3rfl^, t^o, 5n?rm 1977, 7, I2l-124- 

2. ^2ft, ^o, Orthogonal Polynomials, 3t%f^fr ?ftHT'' ^TtrlfefTr TfeT%?RT 
1959- 
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'a[j|'TT?T ftsrx, *t|?? ^151 wr , 

5T^5T f ffR ?TmT?T rT«n f9r^ ^Wt 

f f|?nv 

[ 5rF?r — 3Tt?i 1, 1989 ] 

=^T5r^7?r ^ ^r%wr 'tt sn^ % ^ srm^ irm % f%% l-(i-^^- 

^-2-#q^5fl;TT?^)-3-(4-f;T«f!TO'tf'?ifn?5r)-2-5ft'ft?T-l-3rk % ?m (II) rrif (II) 

% ^«T fts%'4w, arx^f^^P ss^nxFf sf^T =4T?r^ 5rTxr 

5r^% % 'TT 31^^^ ?^Tx % sx£?Tzr?r ir^ arf^^rtsT'iFr ft^rr w i 

grq-R SIT| ^ITR % ST^TfesTT 5T1T 

snft^nr srT| ?ff ^r srm feir srPeR^fw?! f^tfi thtt i ?ffm ^ ^^ivxt- 

sxjtcxt ^t snf^r?' f® 'TT?>T-^n3r?Ri tt sts^r^t 

’FTT 1 sRp 5rw 5r wr|fPTt5r4^?rT % xi^cprr, srftrvfsrut^x tr^ ^pwd^iT srorr ^ 
f%irr »i^rT 1 1 

Abstract 

Chalcone and chalcone oxime complexes as potential antifungal agents. By 
Jaipal Singh, Mamta Dudeja, M. P. Gupta,, Naresh Kumar Sangwan and 
Kuldip Singh Dhindasa, Department of Chemistry and Biochemistry, Haryana 
Agricultural University, Hisar. . 

In order to study the effect of metal coordination on the biological activity of 
chalcones, copper (II) and cobalt (II) complexes of l-(l-hydroxy-2maphthalenyl)-3- 

*7-8 3Tt^ 1989 ^ felR t ST^ 
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(4-methoxyphenyl)-2-propene-l-one were prepared and characterized by elemental 
analysis, molecular weight determination, conductance measurement, magnetic 
susceptibility studies and IR spectral data. The above prepared complexes were 
treated with hydroxylamine to get chalcone oxime-metal complexes. The comparative 
antifungal activity of the complexes and the chalcone was evaluated against some 
fungi of economic importance. In the present publication we report the synthesis, 
characterization and antifungal activity of the complexes. 

mgsff qfl arWspfr Tlf q-crTSTf % ^rr^r ?r|- 

?rf5FJTrrT q^/stsT^T 5rflT Tti’Jr % 

4>R»T 5??rT ^511 t:|T I ^ 2-5fr'flT-l-3T>r sRfR 

^ TtnPS^TTtfft, %'tTT5r5ft q^ , 

t ^ ?T«!T tr^T5r It 3tT3TT | 5r ^ sr^ifiTf gr 

| aft-?: qrerRTtrr q^ Ttntar tt fit WT§r srFrftr sr^rr^ qi> 

1 1 =arT5iqi>?r q^ 'TTirTr5rt??r % q^ ^r^irerr srsirqTt^-s] % ?rTfr?ir 

IT f JT% i-(i-§rif>q¥l-2-Tq^5ftq'Ti5i)-3-(4-fir2ftq?ft fq;m?^)-2-5fRTfr-i-3t>q- ^qrrqT (ii) 

q# (II) % tTT«r ?f^Hr 3-«rT ^?rq;T srrfwTT =qT5rqTtT 

aTifTOHstTi Jr q# arf^^r^Torq cr«rT qrq'qRtsTt ^ttcTT qtT arsiripT 

fttiTT I 1 




q?P4 q4 fgfsjuT 

iriftT Jf ?iT^ ?r«ft t:i?rwFrqt q^i4 q^ f^<?rrrrqT t^rfqqr stFrqtifqT ^ i 

cTrf^qr fg?^(Rr Perkin Elme-240 C CHN Analyser qr Varian Techtron Model AA 120 
tRiTR^q- smtqq- qfV ?r^n:?rT ^ f^rr ititt i =|j:<Tqn'!T srifw 4 >t sTsitqTr 

niT-f^FsT gRT, sTToirgq? gszfirR q^nrtqr sr^ir^fg- f^ftr % q# sr^tr ffi=^ 270- 

50 srgTfR gTt:T i qrr ^^fiT^T^r-'RRU'nriis' Jr Naina 

Digital Conductivity Meter Model NDC 732 qfl ^rfr^cTT ^ 5rT?r l%qT n^TT I 

l-(l-|TlftTOV2-#;^?fl!TTpr)-3-(4-f;T«Tt^HlpRmf5r)-2-srtqhT-l-3ftH (ur) 

fqfl^ t (qr) ^ qil" -sTfiiTfiFirT Jr l-^qsTT?^ 

{w) STT^ garr I (^) % apTTfgg gRf i^?r'qHf^T*r srt l-^Tif>4Ht-2- 

ittBjlTqsftr (q) «rqi4T qur i 1.86 ut’t t (10 firo ifr^) 20 firo «fto ^fsRf Jr 
^^T4R f^fJr 1 tmr ^frferJT iri^qn’TW ^ fjRrrJTT w i qqr 
?^r% 1.36 ITPT 4-fJT«frqHt4'-^ (10 fifo ifT^) qR% SRspT ^TPTPiT cTiq- 
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^ srf^sRT 5nT5rT 

JTR TT 48 %• f%ir Tigi ^rPTT I ?T?T5^Tg; ^ ?f5 ?r?'?^r<'^' 3|T^ 

sprsflrq’ ’TJfT I sTT'^q ^ Pbfht smrfw sfw t sfr ^)T% 

t H fes^^fi'?:'ir f%2iT ^HTT 1 

f^(l-( )-3-( 4-f^«TN?ftf%?npT-2-lft'ft5T-l- 3Tt!T) !#rc (II) (^) 

1 TrT<T (II) ^ -(5 firo jft?r) m ?rafr fenpr f% 

m (3.04 TtT*r 10 ft'o ifr^r) % ^ feftsq' % ^rr^r 5r#:-5i#: flr^raT w i 

f^5rl«?r «fKV x^x sr^^Prar q'^nsf qv?:%, or^r ^ 

sf)?'?: % sTTfifes qi qqt i 


fe¥f (-i( 1 -i 
(II) (®) 


)-3-( 4- 



)-2-5iWt?i-i-3ft®r) 




3.04 qTq"Er (10 fqo in^) %■ if 5 fifo ^fto IN IT^ftWTlS 

firBTR^T iqJi (n) |wTfT?f'j (1.19 qR, 5 flro ttr) qq snr t 

!!i^;-3T^; fqqRT ^ fimRi w crm f ^ 30 fw ^ ^?r-3?sw qt 

qjf f%qT qqr i sRs^fq^r qqr# qrl fq;?sq qr#, ^q n f qr t ^ftqr^ % sRifer 
q^ftqr^ qq ^^qrqr qqr i 

fkn (1- (l-^if^q?ft-2-#q^qTfqf) -3- ( 4-fiRtqHlf%fniH -2-sft^-l-3ft?T aitf^) 

qnqq (ii) (qi) 

1.40 qrq =q (5 firo ^) q?t 1 00 1%o ^o 80 srftrsRr t %qiq 

1.40 qR fTWftfq?!^ iT^ftqqfRTtg- (20 %<> qt^r) cTR 1.64 qR Htfew ^fffe 
(20 fife Tftsr) fqqftqrq q?=qq7iT fmq sht qjf qqr i =qraqrR-q^ (II) 

(q) 5 'iTcrqT q^r qqr qr 100 ftio qflo arrqfqq Vqqnqr qqr i m m qqrq 

q/T fqi^T. qT% qrqr, ^?qn^ rr^ qr? trfsR fqr % sflqR % sTFrlq^r ^?rqq qq fR T^q qq 
f^RT qqr 1 


fq?l (-1 (l-^Tfftq?il-2-qqqRtqTf5I) 3- (4-fiw>q5ftf'KqTpT)-2-sft^-l-3i^ 3ftftRT-)#«tTq 

(II) (n) 

0.98 qrq ^ (5 fqo q'm) qft 100 ft -0 ofto ^T|qr ir%qR ^ 1,40 qiq 
^llSTfqr; ^qlq ^^qqfRTfq (20fqo qFf) cRT 1.64 qR Rferq (20 ftfo qR) 
sRqq qqqqr^ ^trr srt 30 fqqE qq qq fqqx qqi qqr w aRifqqq iTifiqqr^q ^ 
q'tf) # qRT ^rrfrq qrR qq ma |i< sRsqq qfr f<55qT qT% qq, ^?qjti^ trq 
Iqr grcT sfret % qqrfsq qf??nR q^Iqiiq qr ^arqr qqr i 
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, ftsrr fwrf? 


WTcTT 

TR'fr>T3nT?' ffr§r?ft, #^T?rq?rfJT?rr 'pf^rirrRTnT q;^ 3fT?j?fferT 

srr??^ ^jpTtsft ^tjtcit stsjtjtjt |g sr^ft^r ttit i 

^ ^ firfsiTT qT 5° C cpr w qqr i irtf^qrf ^ qr^qr^rm 

ife q:> fl^ % M 5rifqr.# q-T^ft ^Tsr f^'^lTF (Food-Poisoned) f^rfsT 5TTT q^q-qrfr^ 

?rif^ % srszTJpT % Jrps ^qr irirr i ife ^IsFPtrT % q'ft'rfFT qiT q^f ^qq-R % 

3ft?rq arrcTT ^ ffrir?¥’q % 5ri%?r?r % q:q Jr ft'^iT^rr qqr i 5rfer?rcT ifeTtfsra'T qr> s^rfq^ ?%qr 
qt CT^TT jftfqqf ^ qrwr % Log Trrqi q-iT sfr?: qrwT srffqrirT q-rqif (Dosage- 

Response- Curves) ^ iftfnq? q?) ^?r rt^t q^T qfiqiqrq- fqrqq nqi qft 50 rrfcrqrcr ifefrsrqrciT 
% M aTRqzrqr | (LC 50 Value) 1 

i 

qfr^TFr fpsTT 

^Ftf5r q# Jf srfg^ir t q-Rf ^r^T«m qrtTtmrRs-, ?Tfirf«rqr?r?qjt- 

qqr?^ q# if fq%q 1 1 mfkq; fq-qJrw % qcrr ’qqrwr | fq? R^R^ff qq 

1 : 2 mf , ?fvrT^ q^Fff % ?fqtqrq % fan 1 1 nf^r qft arqqr'srTHqqrr stqFifqqr fq^riar 

qrt qwfcff 1 1 

armor : 

■o <\ 

H9%fq?r q^ (ii) ’q-Mqftq ^q^^^mtqrqrar nq|qr (^r) qq stt^ 1.78 4 )- 0 

qqo I'qfV qq> arffm^r ^irq^rq qff ^f^'qfcr q?t qqrfqr 1 1 %TqR (ii) q?T frarqrtq arr^ 
1.7 Jr 3.0 ^o qiTo 7 5 rqr ft ^t^rctt 1 1 msTRorcruT qf 1.7 Jr 2.3 ^0 rrqo 
qrqr qrraT 1 1 =fR^ armot qft qf fqfqmm qqqr'q qr^ =fpq^q srr^ % qr^-^q q^^ 
mqof qmr % qtqqm qr fq'jfv: q>q:?ft 1 1 qrsrqr arrqot qtqqrq qrfqq; (ii) armq % fqq 
=FRrmt qqqrngaff % ^qfffqqr qrqrqqqr ^ qr^qi 1 1 qq-qqq^ft q5:H»Rqqt q;TqT(ii) 
H^qff t qf qtqqiq qiqqq qff % qqrq ^tqr | ?rqT q=F5ff qq f^^qqftq snqq- 1.7-1. 8 
^0 (^o % 5rqqq ^ | 1 fqq^q qgEqr^qftq q^aft ^r =|mqrtq arrqor srrqak q^ 
1.9 ^oqo Jr arfa-qr ^qr I I arq: sprqT (II) qrnqttq (q) q^-qqqqft qqrfqfq 
fqErtf^ ^ siT Rqqft 1 1 

qftqr^s (II) ?tfwf t, fsrq^ qftqivz: (II) srrqq q^r q^T^r (Configuration><f’ t, 
qq-Rqgpfft 'qgr^mmqt ?t5Rqt if qrsrqr arr^ qrr iJfqqTq q|q arfarqr | afr?: ^q^r 
^qqftq an^of I. 8 - 3 .O qto i^qo qq? ^'t qqrqr | |W f^qtq q^sqiqqftq 
qq aiTfOT 4.4-4. 8 irqo ^qi | ar> fip qtq ar^fmq ^rq?Tqf qft qq^qfq qft 

sRfiRr qRqr 1 1 ?qt. ansoT qt qjtqrfH’ (ii) qrqqftq mJrfqq qftqrv? (ii) (®) qq 



^Tf ^ jrffTTTET?; 1 3 

arrf’jf S.OO^otTijol 3 fT crsp ir|fJiTiT (®) % 

^Tffrft’ f%affc5T 5^ I I 

3TTr:F?tK-?'m (II) (3i) ^ =|rg^ir sfi^w 1,9 fro rr^o I fr % 
sTT^^rrcT ?§(^?Fr #*^'Tf?q'rcr % mar-HT^r 'rq'ffr arr^ % ft^rarH w ft rrd^er 
I - rii) ’^ftrr arrferir ff ?r (^) % fff ^^rfEqr^rfiq- ft’snftrr 

ft 1 1 fkr?? (ii) ^^Twr^r arr^Hir fp- (sr) % M (4.8 1 

flo qjTo) 3T^xfr5 rrf 3rT''rff^ f srraFT?: TT sttiibcHft ^ frorftsr ^irr 

niTT I I 

f 'Krff % ftft 'T^T’jsff ^ ftrETHOT =^T5rftfr eT^pfior^ ^ 

sr^Ttfi ^ s^TTHgf^ srsiTir^T f^5T w 1 1 ftffft ft srp 

3m%ff <1# ffsrf7;t»r 2 f ttiit 1 1 =^^ft^ srf f f ft^r^ ^Tffffor 
arr^or^r (3[f f^fntfecr ffftftr^ fTTftfwor ft f pr 1 1 C—O 

% gfj^ 3TiiT (Bond order) % ^ fT ^ % ^FTOT ft srarff srrf ftr 'm'^fta 

. % srgfTrR ft ar^arr % ar^rB t ^ f srfffarrfTcr | ff rrfr ^ 

ffTfr frai I % an^oTfr ar^ % arar aft^r^r if afi*rfer 1 1 =?Toffta f if 

anf arft o— H aTf% (3450 irff-^ %fa^) r3[f O— H Pq^aar af (1350 fft-^ 

% faae) a^ff f f aff anf ft ff ffatffar ^r^frrwa % anaaa ^ fta aaFr 
1 1 f ?^?r it 610 fft“^ % fa?a. asaa af % a^,a mg-arMtaa ft aara % 
ipTTW 3n% 1 1 

gr^-^rafta anftaa a^ff if 1 6 10 fat"^ % fa+J ^ C=N aata % araa 
arrar 1 1 1350 ^’at"" % fa^ 0-H faaaa tf ft ataar ^ |f | ^la aaax: ( 1 1 ) 
^rp (a) f 3450 aat-i f fa^ arrf arat O— H ft aara arffa aara || I aa^ 
ftaieJ (ii) (a) f 3450 ?fat~^ % P atw ta arar | ft ff aparfaa 

aa % aKaW|i 600 fat-^ f fa^ aa M-0 aara % aaraira 420 %at-^f 

faara f af M— N aara f araa arf f 1 
aiaa; afada^ «aaT 

l-(HTifia#-24a%ataT?a)-3-(4-fiTataat froaH-atata-l-fta^ afrftaa 
at^at, aasTtftfaar ffaatfaar qa sn^ftar sneafTET faas LC 50 (af ar<+ arar) 
araa: 232, 94 aai 131 afa firato 1 1 aaaf ft aaaftat aaar (arcft 1 ) % 

arg-aalaa a apa^ra atfaa ft aaaa>at paiatai^li 
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(II) % qf) frsrqi «tit?tt eft f^%q- & =qT 5 Tqftq ^ qft^r^jr (ii) 

*f^5T % sT^ifTTfKr qjTqft 1 1 snf^Tr-sirT^ t ^ 1 - qrqspTtsrqr ^rrerr ^ -^g- 

f3TTt I 
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(HI) gm f® iWr^f 

C\ 

THm?r fawT»i, ??rTfraT? 5?nfr^ 

[ snc^r— 1989 ] 

W wtar 9^ ^ Cu (III) 3rf*r9>49J ^ trrRft^f jflfwf % 

^^irfJTa'ROT # 3T?iRr ^ ^ftrsrr^fJT^r srgirm m ^?r w 1 1 iftfir# 

^ in^ (1-5 ftro ^rro) % Cu (III) srRr^^r ^ 5n?r srfsRv ^rrar % wr 

397 srf^rfein Shtrt 1 1 srfwfipJTT % 39313 33 13 Cu (III) srf^w^ 93 313)313 
f^33 fKT 333133 f9731 3131 | 1 3)f3^ ^ 7!;^ ^ 313313 3T'ffferi 33319397 33 

V/ ^ ^ 

3331 393311 1 313 33 ?F3!3 9rn| 313) | I 313 |) 313 1^3 133733 33)3 3) f33T 
.3131 I 331 313f 33131 % 31313 33 3^f397 97) 3131 97') 3331 ^ 31^ | I ^ f^ftl 3. 
0.5% 3f3 % 53333 3f3'313 333 ft3 | 1 


Abstract 

Microdetermination of some nitrogen compoimds with potassinm ditellnrato 
cuprate(in) reagent. By L C. Shukla, Department of Chemistry, University of 
Allahabad. 

A simple and convenient titrimetric method for the microdetermination of 
aromatic amines and hydrazines with the use of Cu (III) reagent has been described. 
Micro amounts (1-5 mg) of the compound are reacted with a known excess of Cu (111) 
reagent for a certain time. After the reaction is over, the unreacted Cu (III) reagent is 
backtitrated igainst iodine solution. Depending upon the structure of the compound, 
the reaction is carried out at boiling water bath ^or reflux temperature. A blank 



]6 


f 


experiment is also run simultaneously and on the basis of. both the experiments the 
amount of the compoundds calculated. Results obtained with this method are within 
0.5% error. 

irjflrfr a'«rr ^pt ctstt ar^tTfariff % ffprW Jr | 

3Tcr: f^rsrf'<or % ar^rr sTfjrtF^rsp sTr^r-Tif^t 

?TJTT I I ’5'srra-: Tlergrq-JT 

armPnETir |wTrrrf??>?ft^at (rv)<** sttf? qtr ITf'sftfr % f?rtJTtyr t ferri w 

1 1 sfTT N-#ttft?r^?fl'?f)'rrTc«r‘®’ arrf? arr^^Tt:^ 

T^fi^ff jTTT JTJtT 1 1 iq% 3rRTF<# ^fP7JT^f»TfrT‘®*, ^^pr^artfirrcr*®’ srrf? ^ 

STJfTJT trT ftiJlT tf^TT t I STvfV Cu (III) SRT gi^^rf^SlfTOT 

^ ^ ?T|f ffTiTT I I sTffcT F^fsr t JTf^a’ arPiT^^T^ ^^iKt I cr«rr srrfl^i' ir ^'r^’tr 

rrr FRETTafl' ^PT armar^PcTT ?r|)r 'Tfcfr I 


sr*ft*TTc5I^ 

'ftsfirRrr (III) (0.0235 m) arFir^^sp fnj 

^arnrr ar^rr m^T^plfcr %irr w i arr^arr^H: F^trqq' (0. 02 M), sti^ (0.5 M), 

snrfr^H fwrrq’ (o. lo M) crnr fjr# f^trrnr (i%) tft ?r#f%f^ar f^rfEr g;m i ^rfbr 

ar»iT fTff sflar sjc'T-ft % F^p?r fh-5\in!fttTaT %■ stteitt tt f^F«T?H‘ fq^arTir^lr 5f 1 t%o 
tTTo/fir^ft m^jcTT % ^^Tif >Tir I cfSTT Efi) fsajT^cr ^ Jf 

fwfircT fipzTT ’TiTT ar«rr 2, 4-¥rwtrrf^ififpr^'^T?f"5ft?r, '^farvr ^rftEpTfsrr’^s^, ?r«TT n^-N'-^?- 
# tr^^r TwftrirtT arr^r ^ frir e Tnar Sr 3’a'T?^'rar ffarr^rr 

Sr f^PTT mr i p-rrrf^ttrfir^fbT cpqr «-#PfST5r ^»frar spl 2 N-^iffl^pr'tf^ an^r 
^ ^ ^TT mwr Sr 5T?T?^i?r fean-gcr sr^r Sr f^^rr i srg^cr ?r?fV ar^rr 

PT efr ^TPTR ilo IT^O ^oft % % q-T f<PT fgi?a:?rq srqqr S-TT?!^ fTtJ 
f^rqT qqr qr i 

% 1 fiTo qjo srfq Pro Ppo Kpsarr % qtar % 1-5 Pro ^o ^ 150 Pro ^po 
^err qrSr ST qprr w Pr?ar^ 0.0235 mCu (in)4PT 10 Pro arPn;#^ 

qiSr t qr I Pr^ror pafr p f^qr qqr qqr qarr?^ PrPqq ppq % PrP qTqqrfT 
mq qr pjqr % PPr qqr i %qar ir^afrq Sr?«fe qqr qrifTi^qaftTTiq % 

qrq apr 3?5qqr qrq ’tx Ppqr q^qip. qf i q^qqrft qrq q'?: feqr qRi^ qqq Pr^rq qrr 
arrqcfq qqqqrit qqfq^ ^rt 3;qt: P qq qiqqr?: Pqx qran 1 1 srPrflpqT qqrqr |tP % 
qrq qqpq qp qrqpq arrq qr s^qr Psqr qqr i srq ^qq qrpqp^q 0.02 M ^TqpR,? fqqqq 
qp qrq srfqqi qrqr qqr 0.5 m qaqqp^ arrar qq qq PrqrP qP qq qqr Pr? fTT PraRqq 
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?n?2t5r?r ^ f^rgk®! 

1 


Cu (III) srf^rsfrrf^ gTTT ifIpRTf ^ ^?Fr f^srkw 



if)r«T4> 

STprfli-JTT 

(fjT^s) 

4>T®lfir% 

^TJRT 

STO % ?n?rr 


1 . 


5 

4 

99.85 

0.0024 

2. 








5 

4 

99.96 

0.0027 

3. 


10 

4 

99.96 

0.0030 

4. 








15 

32 

100.02 

0.0010 

5. 

2, 







20 

30 

99.98 

0.0016 

■ 6 . 

's(%5r %ifl4^3rT^ 

30 

32 

100.09 

0.0006 

7. 

N, N'-5T?^f%5r §I^|5flq- 

30 

60 

100.12 

0,0007 

8 . 

/>-5TTifrq;ffr5[>T 

10 

g 

99.98 

0.0004 

9. 


10 

8 

99.98 

0.0005 

10. 


10 

6 

100.01 

0.0004 

11 

'O-STjftrftqBHlH 

15 

26 

100.13 

0.0012 

12. 

m-arff)?ft'Ht?ft5r 

15 

26 

100.17 

0.0010 

13. 


15 

26 

99.98 

0.0010 

14. 


20 

26 

100.01 

0.0008 

15 

OT-'S^TTff^^T ^ 

20 

l 2 

100.13 

0.0025 

16. 

^rf 

20 

26 

100.02 

0.0010 

17. • 


30 

46 

100.08 

0.0012 

18. 

sn^ 

30 

28 

100.01 

0.0009 

19. 

/w-^ift?fr srijf 

30 

28 

100.09 

0.0013 

20. . 

;>-^ift?ft 3F5r 

30 

28 

100.17 

0.0006 
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?r ft sniT I 10 firo^o 0.5 M ?fri%EnT 0-0 1 in^T^Ft^cr 

sTTifftrJT ST-iCT 1% ^ JTzfpT srfTrTf'T^r w I m ^ gT«T ?rJTFr if 

5nT>r «ft f^JTT W I 

^ *rrm ^t f?rf?T%%cr ir f^FirT Tr^rr i 

- TfTi^srq- (firo 

^ m=3rTift^?T 5p> sr^spcTT,. 

wr»r % 3Tg3T,-q;T if srg^ftT snifk'tvT ^tt sttitcr, 

7^=f?iir^^ sra^n" % srpTtR if sn^cR 

«=Cm (HI) STf^^Plf^ apt HTfft^rfr % ¥T«r T?RrTft^'TfjT% 

>1 

«rf^W g[«IT 

STTSTT ’RTTJT^T 51^1^ iTif ^«IT ^ 

3rf»rfiFirT % fir^ sff Tfct^^rfa-irT f;Tr9=^?r ^ ^3^ % sttott <tt ar^q- ffT^jlanr ifffirqff qir 

g;5JT firghar ferr w i 'T'jt srrq-rsfrqr % %q ^nrq-, ^tt, srRqrqrifqT qf) tt^t ?rqT 
qvorfiT^ qrr arsinr?! fqjq-T n?Tr i stsitjr % wicT f^rr 1% iftfirqrf q?t ^rfe^rcrr ct^tt . 

% arTETR: qx fqftiTR zftfjrqr ar^-s^fTr if arf-frrarqr | i ^jft srtt src^qr q^firq^ 

^ W ^r’ftq;3Rfirf?r qnr ttr ^ arraT | i HRoft i if 55rft ir^ arf^f^qr ^ririr % 

'R xi^r^RtqRirfiTfw qr qfr| qqrq zfi q^ar affq ?r fi ziTz if gsrR ^“tar |* i qf? q;q ?Rq 
qT arf^Tfwfqr qRif arrq ^ qqqifV^^Rfqfa- qqar | arqr ar^fe if ffe gta) 1 1 . q^ ^ ' 
^ qqq %qar sftq aqr fr^^f’affq s'Tifr^flqafRT?? ^ srfirfl^qT 3?sqqf 
arq qq gilt ^ sfr^ff 1 1 ar^q q^fqqff ^ arfqffrqT qqqqrft arq qq ^'a^qR ft aaa) 1 1 
amaqa: 0.0235 M ap?ar % Cu (ill) fqaqa % 5 fao ^o % qa if qf^ 
qftfqqS qq faErka aqiaargiqq: a^qR ft qiar I i 

qaaatqraqfqfir aar ftff ata qa ^T?rafeq> ^at % ataatqjqa qq aqarsa aiaqa^ 

% aimr qc aci'a? iftfaa aft fararfafEr at aaatf af 1 1 aia^qaaigaR fifiar % asa aar 
arR if srra fta aT% aarrat qfr at ar^a fqrar »taT | aar qfarar aar | i Fft arrsrRt at 
qrar aar % fjff'afta aar iratairaarTfa a^cqR Cu (III) arfaqraa? it fsPar* qR% g;’aa: 
aqaflR ^ arr^ | i R^t&fjr^ft^ qaaat^qafafa % arrETR qq qrar aar faqa 

ana^Ta aaa ar^aTift at^^f if f> anar t i ^^at '^araff q^t anqatqrqa Ftaa 
^raaaa ^ iat | i tfaf aar qn-ari^^ftat aa aiaataRa at ya aqafsa qara tar 
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irTffwf w ferfroT 

1 1 JrJT '%HT^?T sTrrolrfgr | i 

jt^pit: t'T«T5Tt^ ^ ^ aTT^ft^r fr sricn ^ i ^ift?ff ^?3fr?^ ar^r % 

arT^FtfTcr sTiftfjTirT, ^cn ^ sr^ ^ 1 1 
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v> Cv 

sf^sn cWT ?fto ^ 

^ 3 J?r fwWPT, 3 Tht 5 ^ 

[ 1989 ] 

^ 5 r??TK t f ^ ^ 

E^Tpr WTT STfiRTT^iT^ | I f ^ ^ Jf ^T^WT % ariMw ti# qf5TRI^? # 

W siftRKn’ fr^r ?r ¥iT?!TTf ^ =1^ I ^ ^ imV 1 1 

wrft^ % srfOTKfT feff % TRt Jr w'lTii'5 ^rWf ^ ^cf)^ snf- 

f^?n^ sr^^fsrnr ^ f^srffcr srftr^ ^fsra" # nf | f3m% 'rarfrfer 

si" 5 = 1 ^ 1 1 f W 5 r % <hw 

?T«rr 'RfrTTI^ ^T RTT f ® t ^TRl W | I 

Abstract 

Studies of the quality of ground water on the basis of diemical analysis of some 
districts of western Rajasthan. By D. D. Ozha and D. C. Sharma, Chemical 
Laboratory, Ground Water Department, Jodhpur (Rajasthan). 

Water is considered as an essential commodity for all the living beings because it 
has direct relation with the health of the organism. Quality of water has been a major 
factor in managing the Ground Water Resources for drinking purposes. In Western 
Rajasthan, besides salinity problems, higer concentration of nitrate and fluoride has 
also created problems which are harmful for health. In ,the ground water of most 
of the districts of Western Rajasthan, nitrate and fluoride contents are much higher 
than limits prescribed by I. C. M. R. and thus create problems of fluorosis in human 
beings and animals. 
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?r«n 5 T 1 T? 


5 T 5 r ^ ^ FtETT 3 Rn: tt Tf^ri 1 1 Tf?=^ifV ^ 

?fra sm msiT Jf 1 1 1 srfuftfwr ^rrq- ^ fer ^rr^ 1 5r«rr arq^r^ qf% % 

^^Toq- ^ ft I I m: ft ^qr ar^r.^T iT^?q-I^ fim ^tcT I I ZTf 3 TTar?!R 7 f> 

^TrTT I fqr w ar?r qrr sreq-q^ %qT arPT qqr fq¥t fqrpr ^>7 q-crr ^nnqr srrq i 

sregar ?ftsr qq ^f qfifqift TT5f?qR % qiqJr^, ^qarir^, srr^ftT, nrqtt cHTt sftqqr- 

qq7 ftraff % q ^ srh qg;qt jpt Tmrqfqq? l%?%isn»r %qT qqr 1 1 

si?nnrfT^ 

qftqqt TTsr^snq % ^7^7^ ©: faraft % q ar^r qqsT'q srt sttr 921 srar qfqf ttt 
KmrqfH^ ^ fq??rqir f^Rr qqr i ^r^r % tVo i^=qo q-R, fqgr^ar =qrw^arr, 

q> 5 tTcrr, TaftTTfq, q?>fer, qT? 7 ?T^^, Rif's, 'Rtais, qtftqq qqf 7 tt%qq %■ 

RS RS q^ qqr far qarqwtar cstq (TDS), aftfsqq afcT^tcRr, far qrstTR qqr 
aRfti^j aftfqqqr q>Rf?rs (R. S. C.) % qrq qt fRPTir I fq?%qq qqq ^r arr^fqqr q^f 
irq RTERoff 77 qJltq f^q? qqT I 

cWT fa[%^JTT 

■ TRTqfqqr fq5%qq % arrETR TT qf^Rfft TrqaqR % q arar Jr arqqtqarr 7?t far f arq- 
jfftar ^ % arrm tt qRwt i t q^rfqr qqr 1 1 |qt qqrr?: qaftm^r qq Rifs qft q%- 
5T?rR qrt qr^qt 2 qqr 3 Jf affqq f^qr tr | i 

RTTit 1 % qeqqq Jr fqfqq ^qr | fqi far % arr^ Jr aqrsr if TDS Trr Rq 
1500 fqo Rq qfq aftsT Jr arffTT | aft qpcqtq angfqqrq qgqsTR qftqq rr fqqjfrq 
Rqqr ^ rftR 1 1 w 7777 Trt qqaR arrar'tT, %ariR, qr^JiT qqr RqtT fqaff if arfgqr 
I I 77 ^ t TDS ^ *rf?R qtR 3000 faro qrq qfq afts^c ir qf arfsrTr qrqt q| 1 
qRoft 2 ^ arsqqq Jr Rq ftR | fTi arraft^ irq qiiffT f%qf % 'SR' ^ RftRir 77 
Rq q'sq I qR fq %aff if RftRiq ^ rr^sr qqfqrq qt qfsrTr ^ qf 
RTqt 3 % arqqTT aRqq 40 srfqTR % aqrqr arar qg;qf if Rifs 7?t qrqr 100 fqo 
Rq srfq aftsq Jr qfqTr | aft R-Rtq arrffqqiq qq^ataR qftqq rtt fqsrtftq qfqq 
qtR 1 1 • 


qf fqs fqR qr f 77 | % qrqt if qf^Tr R|f s gqq arqw q %qar qqqf if arri* 
qffRr (Cyanosis) qqt ^qift RRq Trt^ | fR qqaft ^ #^7 qqr s^ qf 771 7 R 
qq% 1 1 qaqqq: qf rrt afaqR ^ qrif-qf^qtq % qqir % Tqaq frqr | i qfqqf if araq- 
faqr qq if arq qf qr^TT Rifs qrJr R^ qft qfaTr qrqr if qt^ t ff qqif arfqqs gagq 
arrqt I i ' 





Tr5r?«rR % f;r^ ^ 
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TTsr^iTR % ’pra' ^ TRTFrfjRi 
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sfruT errin' ?rJTt 


w't 5fcr 'TRt ffRrcTT TI^T % 

^TffV I I ^5r % STFcff 5f ^ ^JTTTV ^ »lt I 1 % TRFrf^ 

3rR?ff % ^^'JT "T^w ^ ^f 3r??fl-F^cr ^|1r fTcrr | nr^ sftff % Trsir cpr 
^ 3n^T I I ^ff ^T f|^frT-|5r^T fT STTcTT | STIt ?f ftcTT I I sFT^iTffrT Jf 

af’T srw 5mt 1 1 ^?r 'F5frTT?3f p?r ^ ^r^r ^ 

% srf^fw 3ri=zT t vft tf^r^r an =|% 1 1 

^<jftirwT % arffrFi^fr srfsr^ T^fr^T^s- ^ g^?r TR't ^ ^r Ttfr ^fiR ?r|f 
l> ^ snjcRssra'T ^ ft«rf5r ^r ^ ^ trV >ft^ % Jf ^rr^ | i 3T?r; ^ 

^ t it’RlTttwrf ?r«rT ^5TT?^f'fi%5nT f^rfsriff ^Ft sr^ffR^ iftR ^R?r 

sfV ^ sfT^ I I 

'5 V. 


^?Tsrcn-^'T?i 

^ arfwJTRT, 'IT 5r5r f^wr, sfrsr^r % aitw^V f f5i^% w ^ t 
^Tqft 'fF^ f?i§RTTf I 

1 . 5r5T OTi 3r^5 ^ f^Fsfirf , sr^FT^P^r, ?r, 1 5 

1981. 

2. ^rR, Tto, »rRf^, 5ftoi^o ^«n srr^vft, jIoiro, ' >TJr?^®r ql^T/' 

1971, 13, 346-24. 

■ - V 

3. ^o.JRo, Rf?;, qp tjta, 5rR, Xt^o ^o ^^qrT^tsrpT, sfy® 'fto, mT5fl4 
:‘3rr5f4irT!T aR^^aiR t^^,/‘ 1980, 71-57, 

4. 5 RT, l^^fo ^o ?f«rr ^o q^fo, “qq^ arro qfes gftfr” 1986, 25(4), 

255-64 
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Vijnana 


^ cf^ sn^fcf 


fMttn, ^tT5 W>W3T, 

[ 5rr^— ^ 22, 1989 ] 

HTTRT 

sg^uT V; ^T %wT-5m?r ^ 1 5(«rT aniftf V % ’ETT^r m 

sftsfTf^^ % 3Rr4?r ^ srsim fw ^ i v,- 'tc, ^ smftR? 

ffe +Ai fm cTH, I cfm V 77:, ^ca^w>r snFTflRf fw -At ^ 

I I arSimV M ^ ^ V/ 77 JTT5T I V % t Tjgr fSTT TITT 771 > 

WTft 37nwT+A.-^^-A.-^^|-^f^^^ srraKTT^ 


7f 1 1 


Abstract 


Inversion potential as a fmiction of intensity and frequency of the irradiating Ught. 

£j; Jagdish Prashad, Chemistry Department,. Meerut College, Meerut. 

Variation of the inversion potential V,- with the intensity, I and frequency v 

of the irradiating light has been studied in the halogens under ozomzer excitaUon. 
At V,, thephoto-increase +Ai of the discharge current i inverts reversibly, at con^ 
tant temperature, I and v, into the photo-suppression of - A; of i. V,- t)een found 
to decrease with increase in I and v in aU the three systems studied. This has b^n 
explained'on the basis of the co-occurrence of +Ai an^ " Ai and Joshi t eory or 
phenomenon At- 

^ m T % % fer#T-am i % sRrrfttTf ^ -A,- ^ ^ 

4Ai^=I?3nTtirq7 ^ ^ ^ 7S%%7ftvr^r^ 

^ 3T7T?rfe t m ^ +Af ^ -At ^ ^ ^ t ' 
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3rn^?r sr?rK 


1 5r«TT V Tt, snjsri^ V % % 'n’csr-^ri^T Jf +A,- ^ -a. 

Jf 8 FT spRq- arrtw frt sp^ Jf V ^ srgcpr f^^rr +Af ?r«rT 

— At ^ ?ll-3r^r!c? grTFTT ’TITT t • ^ »NflriT 5R % ^ % _A» 

^ +A/ ^ sgcSprpiT"'* ^ sm^TT ^=s=^ ^ W^TT ffpR V % 4 . A,- % JWR 

+A; 5r«rT -Af % ?r?-3rf??rr^ % arraR >Tf|i l%^ ^+At^T-A,-t 

s5?5RT<ir‘^> % M TTSETwf^ap 5ftRr ^ +Ai ^ - At ^ fil-arfVcrc? qft ^RnfV iRffT 
wt I 

OT5?R TfRrnff % ?r%fr f^mr | sgcariT'Jr f^«r^ ^ I fr«rT v <qr. MTerT r 
STSR^ agfjfnrir-srRr *pV sJTT’eJn ^ t %s fr^rr i i am; I ar«rT v % 

fl% Ai ^ agcsPJTir R arsRJr i 

ar M>< TT c* t i B 

miTFJT smtnrm^ sm^T frm aft^ if i^, ^ Pr’jtjt % ?kr?r f^^-ERT i % 
mR ^'t f^ftr q^ jrqjrfwm*^’®* Mmf % ?r»rFr 1 1 f^PT^fr % ^ qft sfq;?B 

fRTT RT : (qj) 200 220 R ?rrT?tfm 5 rm (’j) ; 2.5 

«PT wr-^m ^ I aftaftfJr^ ^ f^fqR»q-?r>5T ^ %f( qfr HinTtfaicr rflf^i I qft 

qfrqRrcr feqr mi', arr^ai^ ?ft^ I q^ ?rTcr qJT^ % %Jr appir qjf-fJnTTr qrr ?rfT 5 r 

RT I 


It ffe ^ t V,- 1 ftqr (f%a' 1) aftqft ftsim % ar|cf5r afk a,- 
vnm qt flpqT ftfk % M 1 1 am^, a,- qsr cftsmi I % aft ^ | 
Rm I % ^3m WRf q?t artarr, ftm mtf % %t arfsrq) JTfcq | i"" V>V+^f ^ax A,- 
?nTT-Ai ^ R ETf-arf^ ftrrr 1 1'“>“» v+^£ ^ax ^ 3 ?r, +a< t twm- a,- t 
ffe ^ % qRW ^ 1 1 Vi R, ±Ai=0, Rffqj +Ai=-Ai • sr^rar, ±Af t ffe % 
?5n«r — Ai sr?^ ^^rmr 1 qf w fqaqjcf qa: M fqRr q>T?rT | ftr I % 

^3m mtf R apPRT % M +Ai ^ sTfTTfanP ffe ^ afk q| qf^m %q5r crtt 

^ Rmr t amf% V+^i max ^ ^ SRRR V, 3T?r: Vi Jf ^JET f> I rfmpT, I % rntf 
'R, Vi t ^ Rfm ^>?rT 1 1 fq-q^r qRW qf | f% i % qmf m -Ai t 
qfe qnr 1 1 

fqq 1 1 3ff%cr arfqrff t qqm ^tm | f% 3rTq% qftR t ^ qjRq y. Jf ^ 
^ 1 1 «TRq-anwr t q^qfsRr armfwqf Rrt’qqt qfeR |, arqf% 200 arm 

220 qtae % ar^q t fqqrfer ,3nf%qf Rittt^ t ^ ^ 1 1 .W 



^ cTSTT 29 

J ^ Y if I 5ft Vi ^ im ?>?rT |i ^ v t wfe - Ai ^ 

^ 4-Ai ^ranrqrflw ^ =^Tf^ i 'Tf^ 

Vi % lT>5r if ^tcTT 1 1 



1_^J55FTW Vi ^ 200 220 ^ #^-5r5ir ^ 2.5 


^ ®«a=fw t f* v„ it =!W + A|W« >5?*^ 

^ Mt aK TO V » m OTW ^ ittft 1 1 ft^-”” ** **^ 7 ^ 

Tira 4 - A - « - A, * >tft* iro V. % »R, v,-v, troi-Tf Bt t, ca n I 

^ ^ I, - 1 » ft- 

*n TO itm 1 1 ^ ^X\U 

^ T TO,a* ^ t, I » « ^ 

it -rauT arfTT t’ sfk ^cTT I % ^ *T^| +Ai I ^ 

^ ijfig irajjff % ^ 
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1 1 5r?OT-t?r^cr st^jt ^ ^^g-r Jf % ^jr'T^'tf? 

^TfffT ^ sTffe ^T ^Rir SRRT^T# srrtw ^ ffe 1 1'®> sr^^tar spt qr^ 

qr^ q^T5fr-^q5T5Tf 5fw if qfTq?f?r % q?Ror +Ai ^ ^rqisrf'qqr sffqqr qferf^cr 

Itar I I 

^fo tqq>qT?rq % 3i^?q g?rT^ % fl# 1 1 

r' *^ ' 

m?T 

1. srerR, %o, f^ff qfiisR sR^ryaH qf^, 1975, is, 75. 

2. TOR, §ro, ^?ro alRo f%f»ro, 1978, 44, 63i 

3. q^K, %0, ^0 Msto fipiTo, 1980, 54, 732. 
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irt Jr qWwT qn tq?f^ 

TT3WT CRT ?fto fTT^ 

ffir amo i^o ^5(, (sjwtt) 

[ STT^— ?r<J^T 30, 1988 ] 

qTTWT 

12 ^ ftft % 60 % 'rerr ^ ft? 3jff-3iff 

^scft I cifHjff f^rfl^ff ^ ^nrar 1 1 

Abstract 

Distribution of potassium fixing capacity in soils of Bnnddkhand regimt of Uttar- 
Pradesh. By Raj Dhar and C. P. Singh, Department of Agricultural Chemistry and 
Soil Science, R. B. S. College, Bichpuri, Agra (U. P.). 

An analysis of 60 samples obtained from 12 profiles showed that the potassium- 
fixing capacity in the profiles of Kabar, Mar, Parwa and Rakar soils of Bundelkhand 
Region ranged from 215.0-345-2, 240.0-292.0, 190.9-275.0 and 130,0-133.0 ppm 
respectively. The capacity regularly increased with increasing depth of profiles 
of all the soils. 

51^^ srsTfipT fen i 


SPeNTc^W 

fg- srsinnr % stc^ ^ fefn % *Tfe#ferr$ ^ ^ 

sfk ^ % 0-15/15-30, 30-60, 60-90 OTfT 90-120 %ifto fef 

^ I ^ CaCOa, C. E. C. ^ ^TTd* 
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TRSTT 5rqT ifto 
1 





iffT 5r^R ^ffr^ #f?!ErirTr 

?r«fT ^Rfr C. E. C. 1?%^ 

(%JTlro) tft-tT^ (o/^) (0/.) me/ioog (%) 


^RT 


0-15 

7.5 

0.70 

1.12 

22.50 

26.25 

15-20 

7.5 

0.65 

1.12 

23.00 

28.00 

30-60 

7.5 

0.45 

1.00 

20.25 

22.25 

60-90 

7.5 

0.35 

1.25 

16.00 

21.00 

90-120 

7.2 

0.28 

1.75 

12.50 

21.00 


0.15 

7.5 

0.65 

1.37 

21.50 

73.25 

15-30 

7.6 

0.65 

1.37 

22.50 

73.25 

30-60 

7.6 

0.51 

1.50 

18.00 

69.00 

60-90 

7.4 

0.44 

1.00 

16.25 

26.75 

90-120 

7.1 

0.31 

1.37 

9.75 

39.00 


0-15 

7.7 

0.47 

1.62 

17.75 

21.75 

15-30 

7.8 

0.42 

1.75 

16.50 

19.50 

30-60 

7.8 

0.40 

1.87 

17.25 

19.00 

60-90 

7.8 

0.28 

2.00 

12.25 

17.50 

90-120 

7.6 

0.20 

2.12 

9.75 

13.75 


0-15 

7.9 

0.41 

1.75 

17.50 

17.00 

15-30 

8.0 

0.45 

2-12 

17.00 

16.75 

30-60 

7.9 

0.37 

1.87 

14.50 

16.75 

60-90 

7.9 

0.26 

2.37 

12.50 

14.50 

90-120 

7.5 

0.23 

3.00 

8.25 

15.00 


'ftf ^ 

2 
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qft fir^jff ^ 'Tft=5§r?^3ff ^ "Ttefeiw f?«rO^<T srctt 


?T5T 5RTTT cr«rT K-ft«r^T<ir ^nnrr (ppm) 

TO?r sf^RT 




0-15 %^fto 

200.0-230.0 

215.0 

15-30 „ 

240.0-240.5 

240.0 

30-60 „ 

275.5-360.5 

318.0 

60-90 „ 

200.0-362.5 

331.2 

90-120,, 

300.0-390.5 

345.2 


TTK 


0-15 ^TRto 

210.0-270.0 

240.0 

15-30 „ 

280.0-370.5 

324.0 

30-60 „ 

300.0-400.0 

359;0 

60-90 „ 

380.0-410.0 

390.0 

90-120 „ 

385.0-400.0 

392.0 


'T5^ 


0-15 

180.0-200.0 

190.0 

15-30 „ 

200.0.240.0 

220.0 

30-60 „ 

240.0-262.5 

251.2 

60-90 „ 

240.5-290.0 

265.2 

90-120 „ 

250.0-300.0 

275.0 




0-15 

100.0-160.0 

130.0 

15-30 

162.0-262.5 

182.5 

30-60 „ 

175.0-240.5 

207.5 

60-90 „ 

200.0-270.0 

233.0 

90-120 „ 

200.0-270.0 

233.0 



34 ?r«rT Tfto tfVo r?rf 

% M f^irr i «fte%JT’T % fk*r tw^r ^ Mar sr|Rw ^ 

»Tf 1 


qfw*T Hsn 

?rn:'^ i % arairq'?!’ % ^ ^ttcTt | ^ f4??»T ^pV f 0 

f ® 1 1 'Tf^T rrsTT TFFf firf|jff ^ sarTtiTcTT cT^Tf TIT-?: fiTf^f ^ sTqsrr ^0 

srfgsfT 1 1 ^ fiTf|ift % ft'PfrKT t ^r^ffsr^ 4 ^ 1 ^^ ^ 7 ^ ?5n: ^ | i = 1 % ^'t 

?r 7 fftr 4 > irm xr^if ^ ^ , ^ 7 % 7 R sP 7 ?r; ^rr cr^r ^rt f 7 f| 7 f ^TTrft 1 1 ^7 

firffiff ^ C. E. C. 7|Tr| % ?rR ^rr^f)- 1 1 ^ ^rgr 7 >rt f7%7f 

Jf nfTTf %■ ?rT«r 72?ft | f%!=5 cTTT 7?7t 5f 7| 7|Tr| % ?rT«r ar?5fV I t 

TIT, 7^1 T 7 T TT 4 iT fiT^Tf 4 ?t 7 rT^r 74 n' 7 lf ^T 7 t jPuTT f?«RtspT«T «T 7 TT % 
7TTT sPT5r: 215 % 345.2, 240.0 % 292-0, 190 ^ 275.0 cITT 130.0 ?! 233.0 p.p.m. 
7# 7?r I 7f OTrir 7FT’3®f7^r3rf t 7fTT| % TT7-TT7 fTTfTT ¥7 % 7?^ TTTV | 
fTT^r 77-^ ^ ^ TT7 TIR fit | I 

Ttlftrar fNfl^TT 5ITHT 

T7IST I Fp fwfTR fTffTf # 7f^f7^3fr t TfTlf % TT7 1J7T % fTT-fTT JTSnff 
t spTt STITt I T7t TtS^niT ftTTt^PTT OT7T t ffs | I 7V-f7, #f?T7T 
spTftr, C. E. C. fTT T%7)T % t TT^ 47^^ ^ TRT t T^T IT 75RT t ffs % 
TTITTTTt TIT 7?t f I 


1. T4T7, fTo fTo, Soil Chemical Analysis, Printice Hall of India Pvt. Ltd. 
New Delhi, 1967. 

2. 3fPS, %o 1^0 TTltTtT, fo %o. Soil Sci, 1947, 241-147. 
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5.6 


fMa 

%o tfto fa^Tf 5WT l?*ro 

[ sn^— 1 , 1989 ] 

. .p g ’HI ^ •wl 0*614 4 

ITT ^ ^ ^ t ^ 4!^ tt CO* I ark tpf ^ ™ 

THF 4 LAH ^ *mTft5r ^ T<: #jf#r ^^rr | > 

Abstract 

A couvenient method for the synthesis of canadine. By K. P. Tiwan and C. M. 
Misra, Department of Chemistry, University of Allahabad. 

5. 6.dimethoxyhomopthalio anhydride and norhydroashnine 
form, giving rise to exothermic reaction and a 

CO* and a solid is obtained, which on treating with LAH in THF forms canamn 

gwslw tm? I (^) ^ ^ ^ 

sTT^ I 4 5T?l%5r fwT 1 1 

sitft*nc*R» 

5, 6 TOWwt i!=nsrei!?»'“ 

.IT* litraKHrt * Pram -rat i ?!it 3Wi«> »ifWtai if* »fh: 

jtwi }of>TOTO^sV(3)wafm**i««ri^>ran'rttiin*m,i 
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?r«rT fir«rT 


164-167 'C, IR (KBr 3300-2500, 3070), 1725, 1615 cm-^ «T( I CaiH^NOa 
% C-63.87% H-4.54% N-3.52% 5(^4? C-63.39%, H-4.92% 

N— 3.48% sn'^T fSTT I 

W spr^r 4ft 5 fir^ ?r4f 240-250 “C 'TT ^sirtST f4-4JT^4H^4v?<iT 

I !**> tiTTT fip^ JT^ TLC i%1%4ir%5r C,Hg— EtgO 1 : 1 % <^4? fiRTF CHjOH 
— CHClj t % 5^: f4^%cr 4)4:% qr #4J*r fir^T f^?r4n' »t^4) 215-217“C, ir (ch ci,) 
1645 cm-m/e» 3rT%r§T47 cft^^TT 354, (M+l-l-lOO) ^r^TT CaoHigOsN % f^Tit TpOTfwcT 
C-68.18%, H-5.11.N-3.97% ^ srOf STRT ftR C-68.35% H-5.21% N-3.90% 

«t I 



CHART-I 


w #4Iir (4) % THF % iwPT 4ft f«n: % LAH % 0 °C 'R JTR^t^ 

ijqx I 2 ^ 44; fJTST'4' 4% f%5ftf%5r 4)T% % 4R 

1 5% 5r^ NaOH ¥T5rT w i stg- 4ft sr 4R CHClj % ErtJTT w I qft fg r ^ gf^g 

4JT% <R ^%it^ (5) STM |3n ^Hqrr jRRtqr 172-175 °C, ffs^riFR ?T4?ir m/e sriftf^q? 
€\^ 339(M+-100) CRT C20H20O4N % >TfRrfoR C-71.01% -5.92% 
N-4.14 t STTR 1TT5T C-71.42% H-5.98%, N-4.28% % 1 

fcTSTtiT-frm 

%^4rg7T f?r%?r % an^irO’ | srunffiTq) 4Tq% jrth’ i % ?fto arRo 
anfo wTs; % 5To t^o 4TT^%t % wt snurrxt I cr«n t4%f%4> artqrff 

4ft TTifR % ^T^Ficrr qi^'qrf i 





37 


] . 3TTf 0 , HT^iT^at, a«n Ji'o, Heterocycles 1973, 1, 17, J. Chem. 

Soc. Perkin Trans, I, 1975, 1791. 

2. ^ 3:^0 ti^o, f^f55r, %o q?ro 5raT aiFP?, ^0, Indian J. Chem. (Sec. B-) 
1971, 9, 1175. 

3. t, ato ^0 5rsTT ^0 311^0; Proc. Natl. In. Sci. India, 1940, 71) 

219. 

4. f?T#T, crat J. Org. Chem., 1977, 42, 1111. 

5. a«rT tfit, triio ^=^ 0 , J. Org. Chem. 1979, 44, 407. 

6. %o, fr«rr ar^, J. Org. Chem. 1981, 46, 4744. 



VIjnana Parishad Anusondhan Patrika, Vol. 32, No. 4, 1989 


»flwTH ?p!n *t1w 
^ fsRiH fre«m , 


[ srr^— ^;5nl i, 1989 ] 

fq|t ^ ^ ^ (F.y.M.) # ^ (0, 15, 20, 25 ^ ^ 

I^sr) ^fSTT TTSp '5T^ (M.R. P.) ^ ^ (0. 125, 150, 175 

feo?iTosri% I^sr) ^ ^T%r ^ ^ tt sr ^ ^ ?tt 

^nmf^F.Y. M.¥M.R. p. ^ 

Jr 1 1 

ITS 'kt 4 ?Fn ^ ^ ^'Tf^ ^ ^ 

5R^ % ?fi«r5ft^r>jr Jr ■§;nEr % Mirror ?rwR 1 1 

Abstract 


Use of sewage water reinforced wife MnssoorieRodc Phosphate and organic matter. 
5j S. G. Misra and Dinesh Mani, Sheila Dhar Institute of Soil Science, Allaha a 

University. 


Field experiments were conducted at Sheila Dhar Institute farm on the use of 
sewage water for irrigating spinach crop after adding four different ° 

matter (F.Y.M.)(0, 15.20, 25 tons per hectare) and Mussorie Rock Phospha . 'j 

singly and in combination. It was observed that the growth of plants ^ 

of green vegetable matter were considerably increased in comparison to control. 
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ftrw cr«rr JTfw 


The beneficial efiect of adding organic matter and phosphatic material may 
be due to reduced uptake of toxic heavy metals by plants present in the sewage 
water. 

^rF|?r ^ ctct ft-ft Jr fJT^r^ ^r^" cR^rf Jf Cd, Pb, Cr, Cu, Zn 

I i<i> Tr^-'SFT Jr ftr^ Jf 4)T#f?r^ t?!# q?t | 

FjtiT # ?f^?rT g;art:cft | wctk ^rf^ar ir^-^?r Jr f?r=^f tt ^f^Kir 

^ fjTf^tsrrr % Jsrffrql^TOT srfrTjf^r ar^T t? t i ^arr ir 4iT#r?r5p q-?T4 ir 

^'TifrTft I i<*> ^ sng rrc^ % f^^q^ir Jf ir^^ f^vrr^ 1 1 srr^^' w 

Jr ^r#ffT4r 'T?T«ff % HT«r ?f^5R srfsrf^iJTr tp:^sr?r 'rr^ft art^ 1 1 ^tr?r^ 

^ ^TfJ«rflr ^ 'RTFBtT^r-gtB ^ fgJrircrT 9r?cft 1 1 ^r^fJr^i 't?t 4 tr# ^tb 

^Tr?«Tf?r Jf ^^Jr rr^srl ^rr 3r^?r><?or 'ftsff Jf 4tiT ftcrr | ^rrtffRr 
^T^'t fTrWf % m gTfKrr arTr ^TcTT I 

151^ fRT ir% ^rfpr J^r-ar^ % ^t^r sriftjff Jr ^rf fw ^ 

=|4iT I % ^ 3r5r Jr ^ sriiFir t f^r^Jr 'ftt MJr cr??f ^ arfsRi 

FTWT ^ I I SIFfcT sisirJR Jf fTTtfrr?? ?r«rT t:f^ FT- 

fj^rfir Jr ?r ttf-stf % fF=^| qr qr^qr q?t ^^r rr^ ^qsr qx qf Jr qrJr qtTTqf qfr 
f^^qr qqr 1 1 


SHTlnirH* 

spcp- srsqqq % fFiT ?itFTgT F^T-ferTfr F^qrq % qrpf ^qr qqr farqqfr 
fJrqrl qT%r srt fqeJr 1 5 qqf Jr ^rr Tit | 1 

|q% ^ qqtq % qrtrqr qft qqqr qr^F % ^ Jr =|qT 1 srqtq % firJr 48 qqqtsr 
% sBsrqrF Jf firfsr ^ 1 x 1 qtjq® % qqrqR FqqrT fqrqr qqr 1 ^qJr qrr^fqq? 

qqrq % ?rfcr % ^q ^ (F. Y. M.) ^ ^R fqfqvq rn^rq (0, 15, 20, 25 

qq qfJr I^ssr) ^qr qrrFjq % ^ qgqt qr^ qqFBi (M. R. P.) qR Mw^q 

qrartq (0, 125, 15a, 175 fqro qrqo qfq |q^3R) q^q^r 5^ 1 qq^ qfqr qiTFsq Jf ^ 
P2O5 # qrqr 19.4% qqr qfqt: qft ^ Jf ^ qTfftqq, qq^qffqq qq qfsqq qit qr^rt^ 
^qq: 0-5, 0.25 qqr 0-5% qf 1 qiq^ ^ ^artf f?qfq> 19-4--89 qft 20 fqto qto qfJr 
|qq3R q?t qq % q?t qzft I rqrqf qff Fq’qil qif^q qq-qq Jr qqq-qqq qq ^ qf 1 qq 
8 fqqrfqf ^ qiff | qcqyqqr^ spqq; 1 5 q 30 f^ qrq qHff %■ qqqR qqq'Sfr qqq fqJ’ 
qJ" I qfqqrq fr^T 1 Jf af f%q 1 1 

'Tfwqr fr«iT fir%?Ri 

fqfqqr qqkf srqr srrqr qfqqrqf qq f^q w qqq'r I • 



^r^TT q3rT<T ^ ^qF^arf^r 
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1 

qr^ ^ ^f qR 




iqrf % 15 

iqrf % 30 



qrq 

qr? 



qW 

dsff 



qfdqf 


qffrqf 




^ 1 

(%o Tfto 


(%o ifto 







1. qq^ (fym+mrp=o) 

3 

5 

10 

11 

2. FYM (0)+MRP (125 feo qTo/| 

o) 4 

r 6 

11 

12 

3. FYM(0)+MRP (150 

) 4 

6 

11 

12 

4. FYM (0)+MRP (175 

) 5 

7 

11 

14 

5. FYM (15 3:q/|o)+MRP (0) 

6 

7 

12 

14 

6. FYM (15 sq/|o) +MRP (125 T^oj\c) 6 

8 

11 

15 

7. FYM ( „ 

„ ) +MRP (150 

- ) 6 

7 

11 

14 

8. FYM ( 

„ ) +MRP (175 

» ) 5 

7 

11 

14 

9. FYM ( 20 

„ ) +MRP (0) 

5 

7 

12 

14 

lO. FYM ( „ 

„ ) +MRP (125 

ftjo mol^o) 5 

7 

11 

15 

11. FYM ( „ 

) +MRP (150 

) 6 

8 

12 

15 

12. FYM ( „ 

) +MRP (175 

) 5 

8 

12 

15 

13. FYM ( 25 

„ ) +MRP (0) 

7 

10 

15 

16 

14, FYM ( „ 

„ ) +MRP (125 ftro mo^o) 7 

11 

16 

17 

15. FYM ( „ 

„ ) +MRP (150 

„ ) 8 

12 

18 

20 

16. FYM ( „ 

„ )+MRP (175 

„ ) 8 

12 

19 

22 


?nT^ 1 % fqt^ % ^^q'^2’ I ^ qrrtfqq? q^rsf ^ptt 'dq; dd 


5T%- q% dfif ^ ^?qn: ^rdfsrq? ftcfV | =qT| qf 15 f^q ft qi 30 fen qrq i qf 
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f?r^ nttrrw %«r fr«iT f?fr?r irfor 


2 


'TT5r^ # 


^T^rc 


?rRT WK ^ 

1%° ?rTJTo/lfl‘o2 

0.300 60 


1. (FYM+MRP=0) 0.300 60 

2. FYM (0)+MRP (125 f^o ^iTfj/lo) 0.900 140 

3. FYM (0)+MRP (150 „ ) 0.900 140 

4. FYM (0)+MRP,(175 „ ) 1.000 160 

5. FYM (15 e^/|o)+MRP (0) 1-200 180' 

6. FYM ( „ „ )+MRP (125 ffTo ?rro/|o) 1.200 180 

7. FYM ( „ „ )+MRP (150 „ ) 1.300 180 

8. FYM ( „ „ )+MRP (175 „ ) 1.100 160 

9. FYM (20 5:fr/|o)+MRP(0) I’OOO 160 

ro. FYM.(„ „ )-fMRP (125 %o ttTo/Io) 1.000 160 

1I.FYM(„ „ )+MRP(150 „ ) 1.500 200 

12- FYM ( » » )+MRP (175 „ ) 1.300 180 

13. F^M (25 J5r/|o)+MRP(0) 2.000 240 

14. FYM ( „ „ )+MRP (125 V]o]^o) 2.200 240 

15. FYM(„ „ )+MRP(150 „ ) 2.800 260 

16. FYM ( jj 5> )-l-MRP (165 ) 2.800 260 

^ sfTcft 1 1 spRor ^ | % ir^r-sr^ t 

fcRi q-^ ^qr/arsr^r rrff ft? Tit qft ^ ^ i 

2 5r srfqjf jfc? | |% q?! 

3q'f?STf^ ^ ^ ^ I «h?i|'5r ^?nT7 Jf 9 ^ffT (^^qi ^TR ^ 

4.5 I I 



'BR^ 5«rT tRT# ^ 
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5FTEJ ^ «fT?rT I f% iT^-3r^ ^ ^iftB 3r%% ^ #5ff ?f ^>t#5t 
'BT5'Bt^ r?RT| ^fV srnft =Brrf^ i ^ f?!!iT ^ srt^iTER: 5T?T-ferR 

Tf aRPT sHTf^r tn: I I 
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tr^o q^o q^o 5^rr ^mx (^o STo) 

[ 1. 1989 ] 

it ^ ^ ^ iY«wr ^ ^ f%^T ^ 

% ^TT^lf % STfa" W f I 

Abstract 

Integration of generalized ^T-fimction of two yariables with respect to 
parameters. By Ashok Kumar Rongbe, S. S. L. Jain Higher Secondary School, 
Vidisha (M.P.) 

In this paper few integrals involving if-function of two variables have been 
evaluated, where the integration has been perfomed with respect to the parameters 
of the jy-function. As jFf-function of two variables contains most of the functions of 
two variables viz. Appell function, Kampe de Feriet function, generalizations of 
Meijer’s G-funcion introduction R.P. Agrawal and B. L. Sharma, so on specializing 
the parameters involved in integrals, many new relations can be obtained as well as 
known integrals scattered over the literature can be deduced from our results. 


1 . SRtITWT 

^ srq’T ^ ^ f^Tc^ [3- P* 117] ^ 

tr^ [4. P. 266 eq. (l*5)seq ] ^ fen t I 


fT(-^ g\ • ^ 2)^8 • ^»>^9 

Pt,q» 



=(2,r/)-^|^ <P (s, i) dx (s), d, (0 y>z‘ ds.dt 


( 1 . 1 ) 
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f irn: fft 



m, Ms 

n r(fj-Fjt) n r (i-ej+Ejt) 
n ni-fj+Fjt) n nej-Eji) 

;=W3+1 ;=1 

fT^TT [(af, Ap)l 5KT 5rr4^f % (a„ A^,), ..., (Up, Ap) 4>T ^ST ft?rr | I 

(l.i) Jr yjTfr; 3Tf«T?rTfr ^tcrr | q-f? 


\argy\<\-n 

Hi |argz|<i jT/4a 




«X Pi 

q, m 2 


«2 

Ps 


Pi= Fj aj — S o,j~ 

■ Z S Sj- 

SJ + 

i7 yj- 

S Yj>0, 

(1.5) 

1 Wi+l 

1 1 

W 2 +I 

1 

H 2 +I 


«1 Pi 

<li m. 


Ms 



P 2 — 27 — S Aj- 

1 

+ 

1 

- ^ Fj + 

27 P,- 

- S Ej>0, 

(1.6) 

1 Mi+l 

1 1 

/Mj+l 

1 

M 3 +I 



8 n% q?t ffe ^ [PJ, [PJ, [PJ, [gj, [gj, [63] 5 T^T [(0^1, ;pj, ; Ap,)]. 

1(<^P2. Cp,)l [(ep„ ^P,)], [((bg„ Bq, Bq,))], [{dq„D^,)] [(fg,, Fg,)] srr^vff 4?T q# 

(^+1 flj I ’ ) ^ (a+fli, w), (a+flj, m) 3rk I I . I («+«i, Ml), (fl+fla, 

Ma) qit 5r?1%?r ^qr i w t fir fTF^r^rfea- ^ [2, P. .301 (23)] spy !Tq>r 
I 

r” cos (rr X) dx 

J-oo ria+x)r(b-x) ric+x)r(d^ ’ 



H-iB5r!T ^ sir^f % 5r% 
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cos [1/2 IT (b-a)] 

2r[(a+/>)/2] r[(^d)ll]r{a+d-\) * 

Re (ci-\-b-\-c-\-d)'^'2,, ci-\-c=b-\-d 


2. r^?r ?rirT^5ff ^ifr % jtr^ % ?rr? t. ^ t 


cos TTX , , 


(.(flpl • 

((^1 : PM) 


(1.7) 


cos [1/2 w (b— a) jjO,ni [j 
=, 2 ^Pi,qi+'i U 


+x; 


</x. 


((bfP,M) 


(2.1) 




( ‘ - 1 ttm I I »: 1 .1 y ). 

iki,ki)>=B, \arg z\<i^i ir, [-^2=/h-2(A:i+*)>0] 

|argj|<i<^i ir, {<fi=H—'^(bi')-bt)>P} 

(i=l,2 m*), fc=(l, 2, 


I, I ill) 


cos [i IT (i— a)] „o,ni (y ((«/»; ®>1^*)) , ~ 

■-ir— - t.+ 3„.1.((»«)/2|^|J.| |i^| 


(— I + AiH‘A2» Pqli *®(^i))] 
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3n?ft4i' f ’R'R ^ 


f‘T) 

(Ai, hi)>=0, (ki, k^)>e 

|arg;'|<i^i7r, {<l>y^=nx+2(hi,-\-h^)>9,} 

|arg z|<i n, {cj>i=(i^+2(ki+k<^)>d,} 

Re (a+b+c-\-d-2[(h^+ki) (bj/pj+di/Sk)]>2, 


i=(l,2 ma), /c=l, 2, , mg) 

f y I (.(ppi 

j_ eos (tr X) Hp^j^2,q^+2[z | (l-a-:ic; Ai.fci), (!-*+:«; h,ki),{{bq{, Bg)) 

(c+xj hyjc-^ (d — X', Ajj/Tg)] 


cos [jhr (b-a)] jjO]ni 




5r?rf 


"2 ^X+I,gr,+2i2 I (l-fl/2-fe/2; h^,k^) 

(2 0 d', hi hi,ki k^((J}qi, PgitBg^), (c/2-|-^//2, Aaj/^s)] 

(hi, hi)>=e, {ki, ki)> = e 


(2.3) 


|arg.>'l<i 4>i ft, {h=H+'2-(hi-\-h^)>6) 

|arg 2|<i^, IT, {^g=/i.j-2 (fe«+A:2)>^) 

f cos fw *'» I <^pi>^pi — — — ~ 

J ^ •’ Px+2,qi+2 [z I (a+x; hM (b-x; hMibgi, Pgi,Bqi)) 

(l—c—x; h^yki), (\—d+x\ Ag.ig)] ^ 


cosRff(f>-a)] 

2 Pi+hqi+2 


fy [ ((^pi, 

[z 1 i(a+b)/2; fii,ki), ((bqi, pgiyBqi)) 


?r?Tf 


(1— (c+<f)/2; hiyki), (2—a-^d; hf-hi, ki—kj) 


(hi, h^>=e, (k,i ki)>=e 


(2.4) 


|arg;'|<i j>i TT, <^i^yLi-2 (Ai+Aa)>tf, 
|argz|<i^g IT. (ki+k^)>0. 



H-'fi^T’T ^ % jrfw 
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( 2 . 1 ) ^ ?^mT % M w % sEHTFR-^ t an^ #fitT«r ^ 

( 2 . 1 ) % ^ TT ir%5T-?rf%3r jrjr % ^ ^ t sir^ ^ afr ^?PT5r srflr- 

% sTTg^ter #sr ark 'T^fnrr afftr^r^ |, firr^rfarfe^r ^ srrP^ 

I 1 ' 


5 ® cos (ff ;c) dx.ds.dt 

-a. r(a+x-^hiS+kit)r{b—x+hjS+kit)r(c+x+hiS+k^t)r{d—x-\-hiS+hit) 

ara' ( 1 . 7 ) *Pt arfTiTcrT ^ arRrfkF anrar anmiapr ^ f?n>Tar^ sri^ qfkrm ^ 

(1.1) ^ qr ( 2 .I) qq 5T%rr qsfr jtt^ ^arr 1 1 qqin; araq qfkrmf qrt ?rra- qn: 

I I 

3 f?rf?T<e 

w®r 3 ^»Tir qrffm fNq> ^maff ^ # ^srmt 1 ( 2 . 1 ) *f ni==;?i=^v 

=e, hi=e, hi=e rm^ 


X 


H'^s.Ws f , 

p„g»+^l 


(Chti^pZ^ 

<(/,..W.(_, I “ I I ^ I )_ (-1 1 5 1 +»:[ I ) * ] 


COS ff (fc— a)] jro,o\ m,\ mt,Tht \y \ ((cfi.ypz))', ((ep 3 ,Epi)) — — — 

2 ^0,3; p,,q,; p„q, [z \ (.0,^,8,^)Ul -ajl-bll-, fci)»(l -c/2-d/2: k^ 






( 2 — O — d', ki,k^, (.(.f q93^g^ 

{KM>=^y |arg j’|<J ^ jT, \ixg z\<[\^i—2k^—2Jc^ it\>e. 


q^ p% 

hj- s E yj- S yj>0, 

1 U/2-hl 1 ^ 2+ 1 


»»j ?» «8 Pi 

i>t=( E F,— Z Fj+SEj- Z Ej>0, 
I '"s+J 1 ”s+l 
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(2.1) ^ ?«rmT % M i?r% ^»r to % Jr an^ ^ ?ffN-sr ^ H^mn ^ 

(2.1) % TO TT Jrfro-^rfTO tor % ^ ?ErmTO^ % to t sror |, afr ^Hro sr%- 
T?Eff % aro’t^ tff ark totot arfsrrrRt |, l^reJf gJf 1%Rf5rfer totto^t ^ srrfi^ 
^•> 1 1 " ' 

5 “ COS (it x) dx.ds.dt 

-m r(fi+x-\-hiS+kit)r(b—x+hiS+kit)r(c+x+h^+kit)r{d—x+hiS+kit) 

TO (1.7) «I>V ?rfrTOT ^ afTOT TOTTOT ^ TOT iTOTOTO: TOcT 'tfroni # fTOTOT 

(1.1) ^r toJt tR (2.1) ^ 3Tl|5Tr TO srro fTerr 1 1 sr^TR arsr'Tftroff ^ wrs to: 
?rTO I I 

3 fgfttei TOW 

W 3Tfwi*r Jf ^frro Ttro? TOiarf # f^fror # arm) i (2.1) Jf ni=Pi=qs, 
=fl, A^=e, ht=e TO 


X 


P,.9.+4 


{Cht^Ep^ 

' I “ I I I ). (-' 1 5 1 +'•[ I ) * ] 


cos « (fc-a)] „o,o; m^; m„n, \y I ((cpa.ypd); ((e/«.®>2)) — ^ — , — , ^ 

2 o,3;Pa,qa;Pa,qa U I ((/?2.V).(1 -a/2-6/2: fci),(l-c/2-t//2: 

(2-a-rf;M^.((/53,Fj,))] 






(^iA)>=^, |arg>’[<i ^TT, {mg z\<[i^a—2ki—2k^ ir]>e. 


^2 ^2 ^2 Pi 

8;- i? 8,+ 27 yj- 27 yj>0, 
1 H/2+1 1 Wj+1 


^8 ^8 ^8 Ps 

( «^ Ej — S Ej-\~ 2 J Ej — S Ej'^Op 

1 >”3+1 i ii,+i 



50 


3T?ft^ JITT^ Tft 

Reia-\-b-\- fjjfj)>2, (7=1, 

(2.1) ni_=qi^pi=e, ki=e, k^^B TT 


(" cos x) f y 


J<cp2,yp2)) — — 


h^pa)) 


+^J 

dx 


((VM.(l_|«(-x;|J^J)_(l- 

L I ((^A»,i 

Pzf^S [ I {{jqZiPgs)) 

^cos[|_w(&:^)] 0 , 0 ; Ft' I ((C62,y7,2)),((ej(,3,^j&3)) 

2 0,3; p,^q^- p„q^ [z |(l-fl/2-Z>/2; h^l -c/2-rf/2: h^) 




(2 a d] hi,h^,(^dq^,bq^'},(^(^fq^,Fqf^ 


1 (3.2) 


51^ 


(fiiA)>=0, \aTg y\<i(4,^~2hj,-2hi) ir, jarg z\<\ 4>^ rr, 


nig q^ Wg 

<l>i= ( 27 Sj~ S Sj+ S yj— S yj)>0, 

1 nig+l 1 ng+l 


Mlo 


?s 


m. 


Q 3 


^=(I!Fj- S Fj+EEj- £ %)> 0 , 

1 Wg+l 1 Wj+l 


Re [(a+i+c+fif— 2)/ij(8,./(/,)]>2,7=l, , mg 

I 

5H; (2.1) ni=p^=q^=^e, h^=6, k^^B 

j_^cos X) Hp^q^^2 ^ ( f{dgS^Sui-c-x-, h^){\~d+x-, K) 1 
y ^ni3,«j r ^ I {{epi,Ep^), — — — — ■] j 

Pz>^t I I (( fg3>Fq^){\ — a—x‘, k^,{\—b-\-x‘, ki) J 
cos ft IT (b-a)] 0 , 0 ] m 2 ,ng;mj,n, \y\ i{cpi,Yp^)\({ep^,Ep^) 

2 Pli^z 1^1 ((2 ^ f^5 ^ 2 >^l)>((^< 72 »^^ 2 )) 

] 


(l_a/2_i/2; k,U(fq„Fg3))(l-cl2-dl2-, h,) 


( 3 . 3 ) 




A,>=ff \arg y\<\i<f>i-2hi)ir>B, \atg 2 [<i( 42 - 2 fci)ir>», 



H-'?)5rJT srr^ % jrf^r ?rirT^ 


51 


ffia rii 

^y—{S &j — S hj +JP y; — 2 yj)'>0, 

1 Wj+l 1 Mj+l 


Wa ^3 «s Ps 

^j= 2 Fj- 2 Fj+ 2 Ej- 2 Ej)>Q, 

1 Wg+1 1 «8+l 

(2.1) if n^=^qi=Pi,=e, k^=d, TT 



((• V^9*))>(1 -«/2-A/2: hMfqz>Fq^)){l-cll-dl2-,k,) 
(^i)> = ^. \arg y\<\<4>i—2h^ ir, \arg z\<\{^i-2ki)Tr>6 



Wg 

72 

Tti 

Pi 



={2hj- 

2 S 

;■+ -2 Yj- 

- 2 

Yj 


1 

Wlg+l ‘ 

1 

H2,-{- 1 


nta 

7a 

nts 

Pi 


^2 

= ^ Fj- 

2 

+ 2Ej- 

2 

Ej)>0, 


1 

Ws-f 1 

1 

«8+l 


3RT fafftr®? ?5TT3Tf ^ ^ SRHT JrTO feTT 'SfTcIT | I 


(3.4), 


ffcRlrlT Sim 

3To 'ffo sfroiTo^o ^Ff ^ sn^rnf ^ i 

1. stph^ft), fTo cr«rr araPr^P Ffw? 1987, 31, 13-16. 

2. qo fcinfe, Tabels of Integral Transform, ^ 2, ^tTT^ 

1954 301 (23). 

3. 'ffo %» ?r«rT ’TRT, %o Fto, Indian Acad. Sci., 1972, 75, 117-123. 

4 . ^“510 i^rT« ?r«TT 'T¥T, J. Reine, Angew Math., 1976, 283, 1284, 265-274. 



f srOT 

Chief Editor 

Swami Satya Prakash Saraswati 

jwwi fr*w^ 

fTo ftr^r, 

lyKroq^-^o, »t*P55r* 

Managing Editor 

Dr Sheo Gopal Misra, 

M. Sc.. Di Phil., F. N. A. Sc. 

Rates 

Tfiw gfxr : 20 ^0 m 12 Tf? qi 40 3rT5R Annual R». 20 or 12 £ or $ 40 

*nftrnr fsa 5 5 ^o in 3 qk qr 10 Per Vol. Rs. 5 or 3 £ or $ 10 

Vijnana Parlshad 

Maharshi Dayanand Marg 
Allahabad, 211002 

1 ndia 


SRTRT^ : 

»T^ fTHT, 

^511^1^14-2 

5WI ; sr^TR ^skTiFni, 

7 ^ 

ffIT?RR 



